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PHASE I I HYDROGEOLOGIC INVESTIGATION 

CERRO CONDUIT SITE 

SYOSSET, NEW YORK 

FEBRUARY 1989 

SECTION 1.0 - EXECUTIVE SUMMARY 

1.1 - INTRODUCTION 

The "Cerro Conduit S i t e " , as r e f e r r e d t o i n t h i s r e p o r t , i s 

the l o c a t i o n where the Cerro Conduit Company operated a copper 

r o l l i n g , drawing and e x t r u d i n g f a c i l i t y i n Syosset, New York 

(Figure 1) . The f a c i l i t y had employed up t o 100 people. The 

s i t e i s no longer owned by Cerro Conduit Company, and no other 

manufacturing a c t i v i t y has occurred a t the s i t e since the p l a n t 

closed i n 1984. 

Sy Associates, Inc. purchased the property i n 1984 and are 

the c u r r e n t owners. They have i n i t i a t e d t h i s Phase I I 

I n v e s t i g a t i o n t o s a t i s f y the requirements of the New York State 

Department of Environmental Conservation (NYSDEC) g u i d e l i n e s f o r 

i n v e s t i g a t i o n of s i t e s l i s t e d on the i n a c t i v e hazardous waste 

dis p o s a l s i t e l i s t . 

The purpose of t h i s study i s t o determine the nature and 

extent of o n - s i t e groundwater contamination t h a t may have 

occurred due t o the former a c t i v i t i e s of Cerro Conduit Company 

and/or neighboring land users. This second phase hydrogeologic 

i n v e s t i g a t i o n i s a c o n t i n u a t i o n of the f i r s t phase study t h a t was 

submitted t o NYSDEC by H2M i n December 1987. 
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The Cerro Conduit Company, under an agreement with NYSDEC, 

also completed independent investigations of possible s o i l 

contamination. A report, "Soil Sampling Program, Phase 2 

Report," was prepared by the Avendt Group, Inc. f o r Cerro and 

submitted to NYSDEC i n A p r i l 1988. A subsequent s o i l 

i n v estigation was performed concurrent with t h i s investigation 

and i s being reported independently to NYSDEC. 
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1.2 - SITE ASSESSMENT 

The f i r s t phase hydrogeologic study made the f o l l o w i n g 

conclusions: 

1) The s i t e i s located over a r e g i o n a l groundwater d i v i d e 

of the Magothy A q u i f e r . Groundwater fl o w i s t y p i f i e d by s i g n i f i ­

cant v e r t i c a l flow and v a r i a b l e flow d i r e c t i o n . 

2) Groundwater samples c o l l e c t e d from the f i v e o n - s i t e 

m o n i t o r i n g w e l l s i n d i c a t e t h a t a t the zones of the a q u i f e r 

screened by those w e l l s , organic contamination i s not present. 

Furthermore, although there i s i n d i c a t i o n t h a t groundwater qual­

i t y has been impacted by some inorganics, inorganic contamination 

i s not present i n s i g n i f i c a n t concentrations a t these l o c a t i o n s . 

3) Based upon the hydrogeologic i n f o r m a t i o n c o l l e c t e d and 

developed, and the adequate volume of water q u a l i t y data 

reviewed, i t i s apparent t h a t the now-abandoned o n - s i t e supply 

w e l l s N-3569 and N-6741 had p r e v i o u s l y i n t e r c e p t e d a p o r t i o n of 

the plume coming from the Syosset L a n d f i l l . This l a n d f i l l i s 

c u r r e n t l y being i n v e s t i g a t e d under a Remedial I n v e s t i g a t i o n / 

F e a s i b i l i t y Study w i t h o v e r s i g h t by the United States Environmen­

t a l P r o t e c t i o n Agency (USEPA). 

4) With the depth t o the water t a b l e surface a t approxi­

mately 100 f e e t and the depth t o the bottom of the o n - s i t e supply 

w e l l s a t 350 t o 423 f e e t , the groundwater i s beyond the range of 

excavations associated w i t h p h y s i c a l development of the s i t e w i t h 

s t r u c t u r e s . Furthermore, a d d i t i o n a l development of the s i t e 



would not prevent remediation of re g i o n a l groundwater problems i f 

deemed necessary. 

As p a r t of the c u r r e n t Phase I I I n v e s t i g a t i o n , a Hazardous 

Ranking System (HRS) score was computed. A score of 8.18 was 

computed. Computation sheets are included i n Appendix D. 

1.3 - SITE DESCRIPTION 

The Cerro Conduit S i t e i s located along Robbins Lane and 

M i l l e r Place i n Syosset, New York. I t i s bounded on the n o r t h by 

an i n a c t i v e l a n d f i l l and on the west by the Long I s l a n d Railroad. 

The t o t a l area of the s i t e i s approximately 40 acres. 

The s i t e i s c u r r e n t l y l i s t e d as a Class 4 s i t e on the New 

York State Department of Environmental Conservation (NYSDEC) l i s t 

o f i n a c t i v e hazardous waste disposal s i t e s . A Class 4 s i t e i s 

define d as a s i t e t h a t has been p r o p e r l y closed, but requires 

continued management. 

The aforementioned l a n d f i l l , n o r t h of the s i t e , i s the 

Syosset L a n d f i l l and i s l i s t e d on USEPA's National P r i o r i t i e s 

L i s t (NPL) of u n c o n t r o l l e d hazardous waste s i t e s . I t i s c l a s s i ­

f i e d as a Class 2 s i t e on the NYSDEC l i s t of i n a c t i v e hazardous 

waste disposal s i t e s . A Class 2 s i t e i s defin e d as a s i t e t h a t 

r e q u i r e s a c t i o n and presents a s i g n i f i c a n t t h r e a t t o the p u b l i c 

h e a l t h or environment. 

The e n t i r e Cerro Conduit S i t e i s now commercially i n a c t i v e . 

Most s t r u c t u r e s are s t i l l i n t a c t , but i n poor c o n d i t i o n . There 

has been an extensive amount of vandal i s i m a t the s i t e . I n 

a d d i t i o n t o the b u i l d i n g s and warehouses on s i t e , t h e r e i s also 
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an access t r a c k t o the Long I s l a n d R a i l r o a d , a Long I s l a n d L i g h t ­

i n g Company e l e c t r i c a l s u b s t a t i o n , a l a r g e i n d u s t r i a l water 

tower, and two high-capacity water supply w e l l s . 

1.4 - PHASE I I EFFORT 

The Phase I I I n v e s t i g a t i o n a t the Cerro Conduit S i t e w i l l 

p r ovide data t o f u r t h e r d e f i n e hydrogeologic c h a r a c t e r i s t i c s and 

the nature and extent of groundwater contamination, i f any, t h a t 

might be present beneath the s i t e . The scope of the 

i n v e s t i g a t i o n was developed i n c o n s u l t a t i o n w i t h NYSDEC and i s 

described i n a work plan approved by NYSDEC and dated J u l y 1988. 

The primary f i e l d a c t i v i t i e s are (1) the i n s t a l l a t i o n of three 

a d d i t i o n a l groundwater moni t o r i n g w e l l s , i n c l u d i n g a 

s t r a t e g i c a l l y placed deep w e l l , 2) geophysical lo g g i n g , 3) water 

l e v e l m o n i t o r i n g and 4) groundwater sampling of the f i v e e x i s t i n g 

and t h r e e new monitoring w e l l s . 

This r e p o r t i s formatted a f t e r the NYSDEC D i v i s i o n of 

Hazardous Waste Remediation's guidance f o r Phase I I 

I n v e s t i g a t i o n s . 
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SECTION 2.0 - PURPOSE OF SITE INVESTIGATIONS 

2.1 - PREVIOUS BORING AND MONITORING WELL INSTALLATION PROGRAM 

Four o n - s i t e m o n i t o r i n g w e l l s (MW-1, 2, 3 and 4) were 

i n s t a l l e d during the J u l y and August 1987 Phase I hydrogeologic 

i n v e s t i g a t i o n . Another mon i t o r i n g w e l l (MW-5), i n s t a l l e d during 

October/November 1984, was also u t i l i z e d i n t h i s i n v e s t i g a t i o n . 

Figure 2, S i t e Plan, shows the l o c a t i o n s of each w e l l / b o r i n g . 

Preceding i n s t a l l a t i o n of the fou r m o n i t o r i n g w e l l s , s p l i t -

spoon s o i l samples were c o l l e c t e d from the boreholes a t f i v e - f o o t 

i n t e r v a l s through the unconsolidated sediments. The purpose of 

c o l l e c t i n g s p l i t - s p o o n s o i l samples was t o evaluate the subsur­

face geology, screen them f o r v o l a t i l e organic contamination, 

and r e t r i e v e samples f o r l a b o r a t o r y a n a l y s i s . A t o t a l of 7 6 

s p l i t - s p o o n s o i l samples were c o l l e c t e d d u r i n g the d r i l l i n g of 

the f o u r monitoring w e l l s . Of these s o i l samples, 32 were 

submitted f o r l a b o r a t o r y a n a l y s i s f o r halogenated and non-

halogenated v o l a t i l e organics, EP T o x i c i t y (metals), copper, 

z i n c , n i c k e l and cyanide. Each s o i l sample was monitored w i t h an 

HNu p h o t o i o n i z a t i o n meter t o screen the samples i n the f i e l d f o r 

v o l a t i l e organic contamination. No s i g n i f i c a n t readings were 

obtained. 

Following completion of the four s o i l b o r i ngs, the boreholes 

were reamed wider w i t h a 6.25-inch inner diameter hollow stem 

auger. A groundwater mon i t o r i n g w e l l was constructed i n each 

borehole. There were three groundwater sampling events. 
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i n a shallower zone (to 141 f t . ) , was easily correlated t o the 

clay found at approximately the same depth i n well N-3569. 

In the southwestern corner of the s i t e , the l i t h o l o g i e s 

become more complex. A perched water table condition exists at 

monitoring well 3, and t h i s i s shown c l e a r l y , as the elevation of 

the water table i s located i n a thickening s i l t and clay u n i t . 

5.2.4 - Stratiqraphic Cross-Section 

A st r a t i g r a p h i c cross-section was developed across the Cerro 

Conduit Site to and through the adjacent Syosset L a n d f i l l 

(Figures 5 and 6). Well logs of MW-6 and 8 were used t o develop 

sections on the Cerro s i t e ; e xisting well logs f o r o f f - s i t e wells 

SY-5 and SY-2 were used f o r sections on the Syosset L a n d f i l l . 

The l i n e of section trends from the southwest/central area of the 

^Cerro s i t e t o the northeast/central area of the Syosset L a n d f i l l . 

The groundwater divide i s located i n the v i c i n i t y of the 

mutual border with the Syosset L a n d f i l l . According to 

consultants working at the Syosset L a n d f i l l , groundwater at the 

l a n d f i l l flows to the northeast; while at the Cerro Site, 

groundwater generally flows to the southwest. This i s confirmed 

when observing the slopes of the formations. Stratigraphic 

co n t i n u i t y i s evident when cor r e l a t i n g the cross-sections, 

despite the shallower logs of SY-5 and SY-2, and the non-

d i f f e r e n t i a t i o n of the sand and gravel u n i t with the sand u n i t i n 

the Syosset L a n d f i l l logs. Average ground elevation at the 

\ section locations i s 185 feet; depths of the cross-sections are 



P e r t i n e n t summary excerpts of the December 1987 hydrogeologic 

i n v e s t i g a t i o n s r e p o r t are included i n Appendix A. 

2.2 - PHASE I I HYDROGEOLOGIC INVESTIGATIONS 

2.2.1 - Objectives 

The major o b j e c t i v e s of t h i s Phase I I Hydrogeologic 

I n v e s t i g a t i o n were t o : 

o I n s t a l l t h r e e a d d i t i o n a l groundwater m o n i t o r i n g w e l l s ; 

o Perform an e l e v a t i o n survey of the thre e newly 

i n s t a l l e d w e l l s ; 

o Perform groundwater e l e v a t i o n m o n i t o r i n g t o assess 

changes i n flo w d i r e c t i o n ; 

o Perform a groundwater q u a l i t y sampling program by 

obt a i n i n g samples from the e x i s t i n g and newly i n s t a l l e d 

w e l l s ; 

o Determine the nature and extent of groundwater 

contamination t h a t may be present beneath the Cerro 

Conduit S i t e ; and 

o Develop and submit a f i n a l r e p o r t presenting the 

f i n d i n g s of these i n v e s t i g a t i o n s . 
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SECTION 3.0 - SCOPE OF WORK 

3.1 - PHASE I I EFFORT 

The NYSDEC has re q u i r e d the i n s t a l l a t i o n of thre e a d d i t i o n a l 

groundwater monitoring w e l l s a t the Cerro Conduit S^e f o r t h i s 

Phase I I hydrogeologic i n v e s t i g a t i o n . The l o c a t i o n s of these 

w e l l s : MW-6, MW-7 and MW-8 are shown i n Figure 2 i n r e l a t i o n t o 

e x i s t i n g w e l l s . A schematic cros s - s e c t i o n of the monitoring 

w e l l s ' c o n s t r u c t i o n i s shown i n Figure 3. 

Well MW-6 was i n s t a l l e d near Robbins Lane, midway between 

e x i s t i n g w e l l s MW-2 and MW-3, t o all o w f o r a b e t t e r d e f i n i t i o n of 

the v a r i a b l e f l o w d i r e c t i o n and t o provide a d d i t i o n a l groundwater 

q u a l i t y i n f o r m a t i o n . MW-6 was set a t 112 f e e t from grade i n a 

medium sand l a y e r . 

Well MW-7 was placed 100 f e e t northwest of MW-3. MW-3 was 

implaced i n a c l a y / s i l t zone (110 f e e t ) , and the water l e v e l 

r e f l e c t s a perched c o n d i t i o n . A g r e a t e r depth was re q u i r e d f o r 

MW-7 to' penetrate through t h i s c l a y / s i l t zone. A f t e r d r i l l i n g 

through a 47-foot s i l t / c l a y l ens, MW-7 was set a t 132 f e e t i n a 

l i g h t brown, g r a v e l l y sand l a y e r . 

Well MW-8 was i n s t a l l e d 200 f e e t southeast o f the Cerro 

water tower. A Bucyrus-Erie Model 22-W cable t o o l r i g was used 

t o i n s t a l l MW-8. The w e l l was i n s t a l l e d a t 141 f e e t below grade 
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i n a coarse sand formation. O r i g i n a l l y , MW-8 was t o be p a r t of a 

shallow and deep w e l l couplet (MW-6 and MW-6A) near Robbins Lane. 

Based upon new hydrogeologic i n f o r m a t i o n from t he s i t e 

i n v e s t i g a t i o n a t the adjacent Syosset L a n d f i l l , H2M, w i t h 

NYSDEC's concurrence, r e l o c a t e d MW-6A (renamed MW-8) from i t s 

o r i g i n a l proposed l o c a t i o n t o a l o c a t i o n c l o s e r t o the sludge 

d r y i n g basins near the northeast corner of the f a c i l i t y (see 

Figure 2 ) . 

Relocation was based on the f i n d i n g of a v e r t i c a l flow 

component much gre a t e r than p r e v i o u s l y a n t i c i p a t e d . The v e l o c i t y 

g r a d i e n t components f o r h o r i z o n t a l and v e r t i c a l flow were based 

upon s i t e - s p e c i f i c h y d r a u l i c c o n d u c t i v i t y , p o r o s i t y and slope. 

(See Appendix B f o r s p e c i f i c c a l c u l a t i o n s . ) 

Well MW-8 was intended t o be somewhat deeper than i t s f i n a l 

depth, but was set a t 141 f t . because a dense c l a y l a y e r , i n 

excess of 2 0 f e e t thickness, was found t o e x i s t from a depth of 

141 t o 162 f e e t . As any contaminants from the s i t e could not 

penetrate through such an impermeable l a y e r , and would be 

in t e r c e p t e d a t the top of the c l a y l a y e r , i t was determined t h a t 

s e t t i n g the screen a t the top of the c l a y lense would y i e l d a 

"worst case scenario" of groundwater q u a l i t y beneath the s i t e . 

Procedures used i n w e l l i n s t a l l a t i o n f o l l o w e d NYSDEC moni­

t o r i n g w e l l i n s t a l l a t i o n p r o t o c o l s . The monitoring w e l l casing 

and screen consisted of 4-inch inner diameter, Schedule 40, f l u s h 

j o i n t , threaded PVC r i s e r and 10 f e e t of #10 s l o t - s i z e , 4-inch 

inner diameter PVC w e l l screen. J o i n t compound was not used. 
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The open space surrounding the w e l l screen was f i l l e d w i t h a 

grade 2, quartz sand f i l t e r pack. The pack extended t h r e e f e e t 

above the screened i n t e r v a l . A two-foot t h i c k seal o f bento n i t e 

p e l l e t s was placed on top of the f i l t e r pack t o provide an 

adequate r e s e r v o i r . The remainder o f the open space above the 

be n t o n i t e p e l l e t s was b a c k f i l l e d w i t h a bentonite/cement grout. 

A cement c o l l a r was placed a t grade l e v e l t o help secure the pro­

t e c t i v e s t e e l casing i n place. 

Each w e l l was adequately developed by pumping w i t h a 

submersible pump. Wells were developed u n t i l b a i l e d samples d i s ­

played a t u r b i d i t y of 50 NTU's or l e s s , as measured w i t h a 

nephelometer. MW-8 was developed f o r 4.5 hours, MW-7 f o r 4.0 

hours and MW-6 f o r 1.5 hours before t u r b i d i t y was less than 50 

NTU's. 

A down-hole geophysical study was performed i n the newly 

i n s t a l l e d m o nitoring w e l l s a t the Cerro Conduit S i t e . Natural 

gamma logs were recorded through the PVC casing and served as a 

guide f o r s t r a t i g r a p h i c c o r r e l a t i o n and p e r m e a b i l i t y . See Sec­

t i o n 5.0 f o r summary and conclusions of the logs. 

Groundwater samples from the seven v i a b l e o n - s i t e monitoring 

w e l l s were c o l l e c t e d by H2M. Samples were not c o l l e c t e d from the 

p r e v i o u s l y i n s t a l l e d w e l l MW-3 because t h i s screened only a 

perched water c o n d i t i o n (MW-3 was sampled f o r the Phase I 

i n v e s t i g a t i o n ) . Sampling was conducted from November 28 through 

December 2, 1988. Water samples were submitted f o r f u l l TCL-CLP 

a n a l y s i s , as w e l l as TOX, cyanide and leachate i n d i c a t o r s . A l l 
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samples were u n f i l t e r e d . The leachate i n d i c a t o r parameters are 

ammonia, c h l o r i d e , f l u o r i d e , n i t r a t e , s u l f a t e , suspended s o l i d s , 

t o t a l d i s s o l v e d s o l i d s , and hardness. F i e l d and t r i p blanks were 

only analyzed f o r TCL v o l a t i l e organics (summary c h a r t s are 

presented i n Section 5.3). 

The methods u t i l i z e d t o c o l l e c t the groundwater samples are 

described below: 

1) P l a s t i c sheeting (poly) was placed around the 

w e l l . A l l sampling was conducted on p l a s t i c . 

2) Pre-cleaned, dedicated, s t a i n l e s s s t e e l b a i l e r s 

were used t o o b t a i n samples. 

3) A l l w e l l s were purged w i t h a submersible pump a 

minimum of t h r e e w e l l volumes. C o n d u c t i v i t y and 

pH readings were recorded every 15 minutes. 

4) Sampling was conducted. 

The b a i l e r s and a l l f i e l d sampling equipment were l a b o r a t o r y 

cleaned, wrapped and dedicated t o a p a r t i c u l a r sampling p o i n t . 

Sampling equipment was cleaned and decontaminated according t o 

the f o l l o w i n g procedures: 

1) Non-phosphate detergent and tap water wash. 

2) Tap water r i n s e . 

3) D i s t i l l e d water r i n s e . 

4) Methanol r i n s e . 

5) D i s t i l l e d water r i n s e . 

6) T o t a l a i r dry. 

3.5 



Following t h i s procedure, the sampling devices were wrapped 

i n autoclaved aluminum f o i l , where they remained u n t i l sampling. 
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SECTION 4.0 - SITE HISTORY 

Before the Cerro Conduit Company purchased the land i n the 

l a t e 1940's, the pa r c e l and surrounding environment were used f o r 

farming Long I s l a n d crops such as potatoes, c a u l i f l o w e r , etc. 

Cerro constructed two la r g e f a c t o r y b u i l d i n g s designed f o r the 

manufacture of w i r e , cable, conduit, e t c . Cerro Conduit opened 

i t s manufacturing f a c i l i t y i n 1951. They manufactured s t e e l 

e l e c t r i c a l conduit, hot r o l l e d copper rods, and s t e e l s t r i p . 

Cerro's i n d u s t r i a l processes included c a u s t i c cleaning, 

a c i d p i c k l i n g , a c i d zinc/cyanide e l e c t r o p l a t i n g , and r i n s i n g . 

The wastewater generated as a r e s u l t of these operations was 

t r e a t e d w i t h c a u s t i c s and c h l o r i n e t o destroy the cyanide and/or 

t r e a t e d w i t h lime and polymers t o complex heavy metals. A l l 

wastewater was then discharged t o one o f two c l a r i f i e r s t o allow 

p r e c i p i t a t i o n of the metal hydroxide sludges. 

U n t i l 1982, the t r e a t e d e f f l u e n t from the c l a r i f i e r s was 

discharged t o o n - s i t e recharge basins. On A p r i l 29, 1982, the 
v 

water was piped t o the Cedar Creek Sewage Treatment Plant a t 

Wantagh v i a a 12-inch sewer l i n e i n Robbins Lane. The sludge was 

dewatered and disposed of o f f - s i t e a t an i n d u s t r i a l l a n d f i l l . 

Removal of sludge and s o i l s from the sides and bottom of the 

basins began i n June 1984 and was completed on September 21, 

1984. Approximately 70,380 yards were removed t o approved 

i n d u s t r i a l l a n d f i l l s i t e s i n New Jersey a t a cost of 

approximately $2.5 m i l l i o n (1984 $'s). 
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P r i o r t o the s l u d g e / s o i l removal, the e f f e c t upon the 

environment was considered by the United States Environmental 

P r o t e c t i o n Agency (USEPA) and NYSDEC. De t a i l e d a n a l y s i s of the 

sludge was conducted by Cerro and submitted t o the USEPA. The 

USEPA concluded t h a t t h i s sludge was an i n d u s t r i a l , but not 

hazardous, s o l i d waste. 

As a r e s u l t of the removal of the s l u d g e / s o i l , NYSDEC 

assigned a Class 4 designation which means t h a t the s i t e was 

pr o p e r l y remediated and t h a t only continued m o n i t o r i n g was 

req u i r e d . 

On J u l y 2, 1988, the Commissioner of the New York State 

Department o f Environmental Conservation and Sy Associates 

entered i n t o an Order on Consent f o r a d d i t i o n a l i n v e s t i g a t i o n of 

t h i s s i t e . The goals of t h i s order were t o continue t o develop 

and implement a f i e l d i n v e s t i g a t i o n t o determine t he nature of 

contamination, i f any, present i n the groundwater, and the areal 

e x t e n t and v e r t i c a l d i s t r i b u t i o n of contamination i n the ground­

water a t the s i t e . 
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SECTION 5.0 - SITE ASSESSMENT 

5.1 - SITE TOPOGRAPHY AND ECOLOGY 

The Cerro Wire Company i s s i t u a t e d on a f a i r l y l e v e l t o 

g e n t l y s l o p i n g outwash p l a i n . The topography i s dominantly 

n e a r l y l e v e l . Gently s l o p i n g areas are associated w i t h the w e l l -

d e f i n e d drainageway-like areas (meltwater channels) t h a t 

o r i g i n a t e i n outwash p l a i n s . I n i t i a l l y , the land was nearly 

f l a t , which i s t y p i c a l o f an outwash p l a i n . Excavation t o remove 

sludge and s o i l has a l t e r e d the topography as much as 50 f e e t i n 

some places. 

The. ecology of the Cerro p r o p e r t y i s l i m i t e d due t o the past 

usage of the property. However, small mammals common t o Long 

I s l a n d are expected t o occur here ( i . e . , mice, moles, r a b b i t s ) . 

There are no unique ecosystems, c r i t i c a l h a b i t a t s , food sources 

or n e s t i n g l o c a t i o n s . No ra r e or endangered species of f l o r a or 

fauna were noted, nor would they be expected t o occur here. 

5.2 - GEOLOGIC AND HYDROGEOLOGIC CHARACTERISTICS 

5.2.1 - Regional Geology and Hydrogeology 

The geology of the Syosset area can be described as 

c o n s i s t i n g of unconsolidated deposits of l a t e Cretaceous, 

Pleistocene and recent age which o v e r l i e c r y s t a l l i n e bedrock. 

The bedrock i s composed of rocks of pre-Cambrian age and slopes 

s l i g h t l y t o the southeast. The bedrock surface i s about 1,000 

f e e t below grade. 
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D i r e c t l y on top of the bedrock l i e s the Lloyd A q u i f e r , which 

c o n s i s t s of beds of f i n e t o coarse quartzose sand and g r a v e l , 

g e n e r a l l y i n a clayey m a t r i x , w i t h interbedded lenses of sandy 

c l a y and c l a y . The thickness of t h i s formation v a r i e s from 150 

f e e t i n the northwestern p a r t of Nassau County t o up t o 400 f e e t 

i n the southeastern region of the county. The Lloyd A q u i f e r i s 

an a r t e s i a n a q u i f e r , being confined by the o v e r l y i n g R a r i t a n 

c l a y , w i t h a h o r i z o n t a l p e r m e a b i l i t y of 500 t o 1,000 g a l l o n s per 

day (gpd) per square f o o t . 

The R a r i t a n c l a y i s approximately 150 f e e t t h i c k and 

c o n s i s t s mostly of c l a y , sandy cl a y and s i l t . This formation has 

a very low p e r m e a b i l i t y and acts as an e f f e c t i v e c o n f i n i n g l a y e r 

on the Lloyd A q u i f e r . 

On top of the R a r i t a n c l a y l i e s the Magothy A q u i f e r , which 

c o n s i s t s of sand, g r a v e l , s i l t and c l a y . The s a t u r a t e d thickness 

o f the Magothy Aqu i f e r i n the v i c i n i t y of the study s i t e i s 

approximately 520 f e e t (USGS Pro f e s s i o n a l Paper 627-E, 1972). 

Throughout the Magothy formation are lenses of c l a y which can 

l o c a l l y d i v e r t groundwater flow or perch water above the clay 

lenses i n otherwise unsaturated areas. The t r a n s m i s s i v i t y of the 

Magothy A q u i f e r i n the v i c i n i t y of the study area i s approxi­

mately 270,400 gal l o n s per day per f o o t , and the h o r i z o n t a l 

h y d r a u l i c c o n d u c t i v i t y i s about 520 g a l l o n s per day per square 

f o o t ( g / d / f t . 2 ) . Approximately 90 percent of the water pumped 

f o r p u b l i c water supply i n Nassau County i s from the Magothy 

Aq u i f e r . 
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The uppermost deposits are the Upper Pleistocene deposits, 

which reach up t o more than 100 f e e t t h i c k i n some areas of 

Nassau County. This formation i s the r e s u l t of the l a t e s t 

g l a c i a t i o n , and co n s i s t s of s t r a t i f i e d sand and g r a v e l on g l a c i a l 

outwash. These Upper G l a c i a l deposits, where sa t u r a t e d , were 

considered an important source of d r i n k i n g water f o r Long I s l a n d 

u n t i l d e t e r i o r a t i n g water q u a l i t y r e s t r i c t e d t h e i r use i n many 

areas. 

This i n v e s t i g a t i o n confirms other r e g i o n a l s t u d i e s on the 

hydrogeologic regime of t h i s area t h a t i n d i c a t e t h a t the Cerro 

Conduit S i t e i s s i t u a t e d above a r e g i o n a l groundwater d i v i d e of 

the Magothy A q u i f e r . This would be an area of s i g n i f i c a n t 

recharge t o middle and lower p o r t i o n s of the a q u i f e r , as w e l l as 

an area char a c t e r i z e d by v a r i a b l e h o r i z o n t a l groundwater flow 

d i r e c t i o n , dependent on seasonal c o n d i t i o n s . 

5.2.2 - Natural Gamma Logging of S i t e Wells 

N a t u r a l gamma logs are records o f the amount of n a t u r a l 

gamma r a d i a t i o n t h a t i s emitted by a l l rocks. The common gamma 

probe detects several r a d i o a c t i v e elements w i t h o u t d i s t i n g u i s h i n g 

them. The minerals normally found i n sedimentary m a t e r i a l s such 

as c l a y , limestone and sandstone c o n t a i n small amounts of 

r a d i o a c t i v e potassium-40 and decay products of uranium and 

thorium. 

I n general, the n a t u r a l gamma a c t i v i t y of clay-bearing 

sediments i s much higher than t h a t of quartz sands and carbon-
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ates, due t o the f a c t s t h a t (1) potassium-40 i s abundant i n 

fel d s p a r s and micas, which decompose r e a d i l y t o c l a y , and (2) 

clays concentrate the heavy radioelements due t o t h e i r miner-

a l o g i c s t r u c t u r e and through the processes of i o n exchange and 

adsorption. Clay tends t o reduce the e f f e c t i v e p o r o s i t y and 

p e r m e a b i l i t y of a q u i f e r s , and t h i s can also be used t o e m p i r i ­

c a l l y determine the c l a y content i n some sediments. 

S h i f t s on gamma logs may be caused by changes i n borehole 

media ( a i r , water, mud), casing, hole diameter, g r a v e l pack, 

grout behind the casing, or w e l l development. Most gamma logs 

are measured i n counts per second, because of the ease t h i s u n i t 

a f f o r d s i n s t a n d a r d i z a t i o n and c a l i b r a t i o n . This u n i t does not 

have any meaning w i t h respect t o the i n t e n s i t y of a f i e l d of 

gamma r a d i a t i o n , except f o r a given measuring system or environ­

ment. Therefore, the n a t u r a l gamma l o g does not have a unique 

response t o l i t h o l o g y ; the response i s g e n e r a l l y c o n s i s t e n t 

w i t h i n a s i n g l e geohydrologic environment. Probably the most 

important a p p l i c a t i o n o f n a t u r a l gamma logs i n groundwater 

hydrology i s i n i d e n t i f i c a t i o n of shale or clay- b e a r i n g s e d i ­

ments . 

Three n a t u r a l gamma logs were run a t the Cerro Conduit S i t e , 

a t m o n i t o r i n g w e l l s MW-6, 7 and 8, on November 17, 1988. These 

logs were compared and c o r r e l a t e d w i t h s t r a t i g r a p h i c cross-

sections developed from the w e l l logs taken a t these l o c a t i o n s 

(Appendix C). Comparison of the logs shows some obvious 

c o r r e l a t i o n s . 
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The location of the clay layer near a depth of 80 feet i n 

monitoring well 8 i s c l e a r l y defined by an increase of over 40 

counts per second i n gamma radiation i n t e n s i t y . Other l i t h o l o g i c 

boundaries are indicated i n the gamma logs from a l l three wells. 

The sand and gravel/sand boundary i s shown as a s l i g h t increase 

i n gamma ra d i a t i o n , ranging from approximately 5 counts per 

second f o r monitoring well 8 to over a 20 count per second 

increase i n monitoring well 7. The clay lenses encountered i n 

monitoring well 6 are shown as clearly defined peaks i n the gamma 

log. 

Elevation of the water table i s not so easily correlated, 

with the exception of monitoring well 7. 

5.2.3 - Geologic Fence Diagram 

A geologic fence diagram was developed f o r the Cerro Conduit 

Site using well logs (Figure 4) . The diagram i l l u s t r a t e s the 

l i t h o l o g i e s of the formations encountered and t h e i r c o r r e l a t i v e 

properties. 

Ground elevations at the well locations average about 182 

feet. Well logs collected by H2M range from depths of 87 to 162 

feet. Supply Wells N-3569 and N-6741, i n s t a l l e d i n 1951 and 1959 

respectively, have logs of 360 and 423 feet, respectively. 

The fence diagram gives a clear, v i s u a l representation of 

what was discovered i n the f i e l d . From the northwest t o south­

east areas of the s i t e , the li t h o l o g y remains f a i r l y uniform. 

Clay encountered i n MW-8, which necessitated screening the well 
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WELL 

DATE: 8/21/87 

REFERENCE DEPTH TO HATER TABLE 
ELEVATION HATER ELEVATION 

171.55 

177.85 

191.8 

182.il 

187.47 

1S8.44 

188.84 

88.72 

95.44 

110.75 

99.89 

82.83 

82.41 

81.05 

82.72 

TABLE 2: HATER TABLE ELEVATIONS 
(ALL ELEVATIONS ARE IN FEET) 

8/28/87 

DEPTH TO HATER TABLE 
HATER ELEVATION 

88.85 82.7 

95.il 82.24 

110.69 81.11 

100.02 82.59 

9/14/87 

DEPTH TO HATER TABLE 
HATER ELEVATION 

89.06 82.49 

95.79 82.06 

109.52 82.28 

100.15 82.46 

9/28/87 

DEPTH TQ HATER TABLE 
HATER ELEVATION 

89.20 82.35 

95.86 81.99 

109.65 82.15 

100.32 82.29 

10/29/87 

DEPTH TO HATER TABLE 
HATER ELEVATION 

89.60 81.95 

96.22 81.63 

109.86 81.94 

100.60 82.01 

12/2/87 

DEPTH TO HATER TABLE 
HATER ELEVATION 

90.03 81.52 

96.65 B1.20 

109.65 82.15 

100.99 82.62 

12/14/87 

DEPTH TO HATER TABLE 
HATER ELEVATION 

90.13 81.42 

96.74 81.11 

109.97 81.83 

101.02 81.59 

TABLE 2: HATER TABLE ELEVATIONS (CONT'D) 
(ALL ELEVATIONS ARE IN FEET) 

DATE: 11/28/88 

REFERENCE 
HELL NO. ELEVATION 

DEPTH TO HATER TABLE 
HATER ELEVATION 

1 

2 

4 

5 

6 

7 

8 

171.55 

177.85 

191.8 

182.61 

187.67 

188.64 

189*84 

92.14 

98.98 

112.53 

103.45 

108.95 

109.72 

10/.90 

79.41 

78.87 

79.27 

78.16 

78.72 

78.92 

78.94 

1/18/89 

DEPTH TO HATER TABLE 
HATER ELEVATION 

92.36 79.19 

99.03 78.82 

112.49 79.31 

103.37 7.9.24 

109.10 78.57 

109.67 78.97 

10̂ .56 79.28 

2/2/89 

DEPTH TO HATER TABLE 
HATER ELEVATION 

92.39 79.16 

99.14 78.71 

112.50 79.30 

103.34 79.27 

109.13 78.54 

109.66 7B.98 

108.53 79.31 

H2MGROUP ENGINEERS • ARCHITECTS • PLANNERS • SCIENTISTS • SURVEYORS 
MELVILLE. N.Y. , RIVERHEAD. N.Y. FAIRFIELD. N.J. 
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MAGOTHY AQUIFER 
GROUNDWATER CONTOURS 
OF 8/28/87 

FIGURE 7 

NOTE: WATER TABLE ELEVATION AT 
MW#3 NOT INCLUDED IN CONTOUR PLOT. 
THIS ELEVATION REFLECTS A PERCHED WATER 
CONDITION DUE TO A CLAY LENS. 

ROBBINS LANE 
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CONTOUR INTERVAL = .05 FT 
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MAGOTHY AQUIFER 
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MAGOTHY AQUIFER 
GROUNDWATER CONTOURS 
OF 9/28/87 

FIGURE 9 

NOTE: WATER TABLE ELEVATION AT 
MW#3 NOT INCLUDED IN CONTOUR PLOT. 
THIS ELEVATION REFLECTS A PERCHED WATER 
CONDITION DUE TO A CLAY LENS. 

SCALE: 1"=150' 
o = MONITORING WELL 

CONTOUR INTERVAL - .05 FT 

5.15 



MAGOTHY AQUIFER 
GROUNDWATER CONTOURS 
OF 12/14/87 

FIGURE 10 

NOTE: WATER TABLE ELEVATION AT 
MW#3 NOT INCLUDED IN CONTOUR PLOT. 
THIS ELEVATION REFLECTS A PERCHED WATER 
CONDITION DUE TO A CLAY LENS. 

ROBBINS LANE 

SCALE: 1n=150' 
o = MONITORING WELL 

CONTOUR INTERVAL = 0.05 FT 



MAGOTHY AQUIFER 
GROUNDWATER CONTOURS 
11/28/88 

SCALE: 1"=150' 

FIGURE 11 
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142 f e e t and 160 f e e t f o r monitoring w e l l s 6 and 8, r e s p e c t i v e l y , 

on the Cerro Conduit S i t e , and 140 f e e t and 85 f e e t f o r w e l l s SY-

5 and SY-2, r e s p e c t i v e l y , i n the Syosset L a n d f i l l area. 

5.2.5 - Hydrogeologic C h a r a c t e r i s t i c s of the S i t e 

As i n d i c a t e d p r e v i o u s l y , the Cerro Conduit S i t e i s located 

above a r e g i o n a l groundwater d i v i d e of the Magothy A q u i f e r . This 

i s an area of s i g n i f i c a n t recharge t o middle and lower p o r t i o n s 

of the a q u i f e r , as w e l l as an area char a c t e r i z e d by v a r i a b l e 

h o r i z o n t a l groundwater d i r e c t i o n . 

Based upon a t o t a l of eleven (11) water t a b l e monitoring 

events from a p e r i o d s t a r t i n g from August 1987 through January 

1989 i t has been shown t h a t , although v a r i a b l e , the net r e s u l t a n t 

groundwater flow d i r e c t i o n a t the s i t e i s i n a westerly 

d i r e c t i o n , v a r y i n g between a n o r t h - w e s t e r l y d i r e c t i o n i n August 

t o a south-westerly d i r e c t i o n i n January (Figures 7-12). 

Therefore, contaminants, i f any, o r i g i n a t i n g from the l o c a t i o n s 

of the p r e v i o u s l y decommissioned sludge basins would move i n t h i s 

w e s t e r l y d i r e c t i o n upon reaching the water t a b l e , located 

approximately 100 f t . below grade. Table 1 provides c o n s t r u c t i o n 

d e t a i l s of a l l m o n i t o r i n g w e l l s and Table 2 provides a summary of 

observed water t a b l e e l e v a t i o n s d u r i n g the 1 1/2 year p e r i o d i t 

was monitored a t the s i t e . 

The average h o r i z o n t a l component of v e l o c i t y , based upon a 

h o r i z o n t a l h y d r a u l i c c o n d u c t i v i t y of 520 g p d / f t 2 i s 0.16 f t . / d a y . 

The v e r t i c a l component of v e l o c i t y may be estimated from the 

d i f f e r e n c e i n piezometric heads from the abandoned o n - s i t e supply 
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TABLE 1 

MONITORING WELL DETAILS 

DIAMETER 
WELL NO. ( INCHES) 

DEPTH OF 
SCREENED 
ZONE 

( F E E T ) ^ 

GROUND 
ELEVATION 

( F E E T ) * 

MEASURING 
POINT 
ELEVATION 

( F E E T ) * 

1 4 83 -- 93 1 7 0 . 2 0 1 7 1 . 5 1 

2 4 95 - 105 1 7 6 . 6 1 1 7 7 . 8 1 

(3: 4 100 - 110 i 1 8 7 . 5 6 ) 1 8 8 . 2 6 

4 4 113 - 123 1 9 1 . 3 6 1 9 1 . 8 5 

5 4 120 -- 130 1 8 1 . 5 0 1 8 2 . 4 0 

6 4 102 - 112 1 8 7 . 6 2 1 8 7 . 6 7 

7 4 122 -- 132 ^188 . 68 ; 1 8 8 . 6 4 

8 4 131 - 141 1 8 7 . 7 5 1 8 7 . 8 4 

* A l l e l e v a t i o n s a r e i n - f e e t a b o v e mean s e a l e v e l . 

H2MGROUP ENGINEERS 
MELVILLE. N.Y. 

• ARCHITECTS • PLANNERS • SCIENTISTS 
RIVERHEAD. N.Y. 

• SURVEYORS 
FAIRFIELD. N.J. 



w e l l N-6741 (423 f t . depth) and o n - s i t e water t a b l e monitoring 

w e l l s (approx. 100 f t . deep) along w i t h an average v e r t i c a l 

h y d r a u l i c c o n d u c t i v i t y o f 13 g p d / f t 2 . Therefore, the v e r t i c a l 

component of groundwater v e l o c i t y i s computed t o be 0.03 f t . / d a y . 

5.3 - GROUNDWATER QUALITY 

5.3.1 - Phase I Groundwater Sampling 

For the Phase I Hydrogeologic I n v e s t i g a t i o n presented i n the 

December 1987 r e p o r t , groundwater samples were c o l l e c t e d on three 

separate occasions: August 28, October 29 and December 2, 1987. 

The f i r s t round of groundwater samples was c o l l e c t e d from 

each of the fou r m onitoring w e l l s (MW-1, 2, 3 and 4) on August 

28, 1987. These samples, along w i t h q u a l i t y assurance/quality 

c o n t r o l (QA/QC) t r i p and f i e l d blank samples, were analyzed f o r 

USEPA Target Compound L i s t (TCL) metals, v o l a t i l e organic 

compounds and T o t a l Organic Halides (TOX). 

The data i n d i c a t e s t h a t groundwater a t these w e l l s have 

not been a f f e c t e d by v o l a t i l e organic contamination. Acetone, 

associated w i t h decontamination of the sampling b a i l e r , was found 

i n t he samples from a l l monitoring w e l l s a t concentrations 

ranging from 0.017 t o 0.061 ppm. However, i t was also found i n 

the f i e l d and t r i p QA/QC blanks, as w e l l as i n the method blank. 

I n a d d i t i o n t o acetone, l a b o r a t o r y equipment i n d i c a t e d the 

presence of t r a c e l e v e l s of methylene c h l o r i d e and 

t r i c h l o r o e t h a n e i n th r e e of the mo n i t o r i n g w e l l s , but below the 

q u a n t i f i c a t i o n l i m i t , which i s w e l l below a p p l i c a b l e standards. 
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Groundwater samples from each of the f o u r monitoring w e l l s 

were also analyzed f o r t o t a l organic h a l i d e s (TOX). TOX includes 

the v o l a t i l e organic halogens (POX), such as c h l o r i n a t e d organic 

solvents and the trihalomethanes, as w e l l as t h e non-purgeable 

organic halogens, such as p e s t i c i d e s , s e m i - v o l a t i l e s , etc. The 

highest TOX value was observed i n MW-1 a t 0.904 p a r t s per m i l l i o n 

(ppm) . The f i e l d blank had a value of 0.023 ppm. These data 

would appear t o i n d i c a t e the presence of non-TCL v o l a t i l e 

organics, or higher molecular weight organics ( s e m i - v o l a t i l e s ) i n 

these w e l l s . 

The t o t a l metal data developed from the August 1987 

sampling episode were from u n f i l t e r e d groundwater samples of 

unknown t u r b i d i t y and, t h e r e f o r e , represent the concentrations of 

metals i n suspended s o i l p a r t i c l e s , as w e l l as metals dissolved 

i n the groundwater. I t also included r e s u l t s from the sampling 

of MW-3 which was perched water as p r e v i o u s l y described, and not 

t r u l y i n d i c a t i v e of a q u i f e r q u a l i t y . 

This e a r l y data i n d i c a t e d t h a t i r o n , l ead, manganese and 

mercury were found a t concentrations above e i t h e r New York State 

Ambient Water Q u a l i t y Standards or Guidelines. However, i t was 

suspected t h a t the elevated l e v e l s of metals were a t t r i b u t a b l e t o 

suspended f i n e c l a y and s i l t p a r t i c l e s found i n the groundwater 

samples. The second round of groundwater samples, obtained on 

October 29, 1987 confirmed t h i s . 

Because of the concentration of TOX found i n MW-1 during 

the August sampling event, the October sampling event included an 
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analysis f o r base neutral/acid extractable organic contaminants. 

For t h i s event, samples were collected from each of the four 

monitoring wells (MW-1, 2, 3 and 4), and from the pre-existing 

monitoring well (MW-5). These samples were also analyzed for 

v o l a t i l e halogenated and non-halogenated organics, chloride, 

cyanide, f l u o r i d e , hardness, ammonia, n i t r a t e , s u l f a t e , suspended 

solids and t o t a l dissolved solids. I n addition, samples from MW-

1 and MW-3, where the highest TOX values were previously 

detected, were analyzed f o r base neutral/acid extractables. 

The resu l t s of the laboratory analyses indicated that no 

v o l a t i l e organics were detected i n the f i v e monitoring wells or 

i n the t r i p and f i e l d blank. Furthermore, with acetone e l i m i ­

nated from the decontamination protocol, none was found i n the 

groundwater. I n addition, no base neutral/acid extractable 

organic contaminants were detected i n MW-1 or MW-3. 

None of the parameters tested f o r i n t h i s f i r s t phase of 

sampling exceed applicable state or federal groundwater quality 

standards f o r those parameters i n which standards are 

promulgated. 

Another round of sampling was conducted on December 2, 

1987. Samples were collected from a l l f i v e monitoring wells and 

analyzed f o r dissolved metals, including cadmium, chromium, 

copper, i r o n , manganese, and lead. These samples were f i l t e r e d 

p r i o r t o preservation and analysis. Therefore, unlike previous 

rounds of samples, these results are more representative of 

metals dissolved i n the groundwater. The only parameter which 
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exceeds groundwater standards was the i r o n c o n c e n t r a t i o n of 0.38 

ppm found i n MW-3. This concentration only b a r e l y exceeds the 

l i m i t , and i s assumed t o be n a t u r a l l y o c c u r r i n g i n the s o i l s . 

A d d i t i o n a l l y , MW-3 r e f l e c t s perched water and i s not i n d i c a t i v e 

of the water i n the a q u i f e r . 

To summarize, previous sampling events, t h r e e p r i o r 

rounds of sampling i n d i c a t e d t h a t p r i o r i t y p o l l u t a n t organic 

compounds are not present i n q u a n t i f i a b l e concentrations a t the 

w e l l s , and t h a t the concentrations of metals detected i n the 

f i r s t round of samples are a t t r i b u t e d p r i m a r i l y t o t u r b i d i t y due 

t o f i n e , n a t u r a l l y o c c u r r i n g sediments such as s i l t and c l a y . 

Supply Well Sampling Results 

Appendix A includes a summary t a b l e t h a t presents data on 

the q u a l i t y of water t h a t was pumped from the two h i gh capacity 

(1,000 gpm) supply w e l l s also located w i t h i n the Cerro s i t e (see 

Figure 2 f o r l o c a t i o n s ) . The shallower w e l l , N-3569, located 

approximately 200 f e e t south of the l a n d f i l l , has an i n t a k e zone 

of 198 t o 349 f e e t below grade. The deeper w e l l , N-6741, i s 

l o c a t e d approximately 220 f e e t south of the l a n d f i l l and has an 

i n t a k e zone of 373 t o 423 f e e t below grade. 

The l e v e l s of c h l o r i d e , i r o n , magnesium, calcium, t o t a l 

n i t r o g e n , c o n d u c t i v i t y , t o t a l s o l i d s and pH detected i n the s h a l ­

lower Cerro w e l l d u r i n g the February 13, 1986, sampling by the 

Nassau County Department of Health were elevated i n comparison t o 

the deeper w e l l . Each of the aforementioned parameters i s a 
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c h a r a c t e r i s t i c i n d i c a t o r of leachate contamination generated by 

shallow land b u r i a l of municipal wastes (Brunner and Carnes, 

1974) . I t i s t h e r e f o r e l i k e l y t h a t the Upper Magothy groundwater 

i n t he v i c i n i t y of the inta k e zones of these supply w e l l s has 

been impacted by leachate generated a t the Syosset L a n d f i l l . The 

v e r t i c a l and a r e a l e xtent of contamination generated by the Syos­

set L a n d f i l l are c u r r e n t l y being i n v e s t i g a t e d by the Town of 

Oyster Bay, under the d i r e c t i o n of the USEPA. 

5.3.2 - Phase I I Groundwater Sampling 

A f t e r completion of the newly i n s t a l l e d m o n i t o r i n g w e l l s 

(MW-6, MW-7 and MW-8), a complete groundwater a n a l y s i s of a l l 

seven w e l l s was conducted. Sampling was conducted from November 

28, 1988, through December 2, 1988. Groundwater samples were 

analyzed f o r f u l l TCLP an a l y s i s , as w e l l as TOX, cyanide and 

leachate i n d i c a t o r s . This l a s t a n a l y s i s u t i l i z e d USEPA Contract 

Laboratory Program (CLP) ana l y s i s and r e p o r t i n g p r o t o c o l s as 

requested by NYSDEC. A l l of these samples were u n f i l t e r e d . The 

leachate i n d i c a t o r parameters are ammonia, c h l o r i d e , f l u o r i d e , 

n i t r a t e , s u l f a t e , suspended s o l i d s , t o t a l d i ssolved s o l i d s and 

hardness. The f o l l o w i n g subsections summarize each class of 

parameters q u a n t i f i e d i n the groundwater a n a l y s i s . Tables 3 t o 6 

summarize the extensive data packages generated by the CLP 

l a b o r a t o r y analyses. For a more complete r e p r e s e n t a t i o n of the 

analyses, the raw data i s submitted as a f i v e volume set of 

l a b o r a t o r y data packages ( E x h i b i t s 1-5). 
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Metal Compounds Q u a n t i f i e d i n Groundwater 

The t o t a l metals data are from u n f i l t e r e d groundwater 

samples and, t h e r e f o r e , represent the concentrations o f metals i n 

any suspended s o i l p a r t i c l e s , as w e l l as metals d i s s o l v e d i n 

groundwater. As summarized i n Table 3 and s i m i l a r t o the 

previous rounds of groundwater samples, groundwater was found t o 

be g e n e r a l l y not impacted. However, from a r e l a t i v e standpoint, 

upgradient w e l l MW-1 shows the highest l e v e l s o f metal 

c o n c e n t r a t i o n . There are t r a c e amounts of copper and chromium i n 

t h i s w e l l , although s u b s t a n t i a l l y below the d r i n k i n g water 

standards. As i s t y p i c a l l y found i n Long I s l a n d ' s d r i n k i n g 

water, i r o n , lead, and magnesium l e v e l s were found t o be s l i g h t l y 

above the New York State Water Q u a l i t y Standards/Guidance Values. 

The only other w e l l w i t h parameters found above the New 

York State Water Q u a l i t y Standard is^MW-7. Again, i r o n was found 

a t a c o n c e n t r a t i o n of 0.58 ppm and manganese w i t h a c o n c e n t r a t i o n 

of 1^65__ppm. A l l of the other w e l l s show t h a t metals are 

present, but the concentrations are s i g n i f i c a n t l y below d r i n k i n g 

water standards. The i r o n and manganese found are n a t u r a l l y 

o c c u r r i n g i n Long Island's s o i l s . However, very high 

concentrations of i r o n are also l i n k e d t o i n d i c a t o r s of leachate 

generated by municipal l a n d f i l l s . 

5.24 



? 

Parameter 

Aluminum 
Antimony-
Arsenic 
Barium 
B e r y l l i u m 
Cadmium 
Calcium 
Chromium 
Cobalt 

JF- Copper 
^ I r o n 
# Lead 
<3f Magnesium 
i f Manganese 

Mercury 
N i c k e l 
Potassium 
Selenium 
S i l v e r 
Sodium 
Th a l l i u m 
Vanadium 

->V Zinc 

MW-1 

1.42,' 

7 .26 
.013 

.312 
•"'1.7'OT 

C056) 
(6'3 .T2'5 

.065 

7 .953 

.198 

3 

MW-2 

2.87 8 

.069 

.083 

092 

MW-4 

9.01 

.28 

.087 

6.640 

MW-5 

37 .67 

.026 

.30 

.005 
10.0 

.02 

24 .2 
.067 

TABLE 3 

CERRO CONDUIT WIRE 

METAL COMPOUNDS QUANTIFIED IN GROUNDWATER (PPM) 

MW-6 

.299 

.013 

43.22 

.302 

.028 

MW-7 MW-8 
NYS Water 
Q u a l i t y 
Guidance(a) 

.003 

.003 

21.6 

.584 

6.33 
r 1.65; 

47 .2 

.049 

.123 

12.78 
.017 

35.0 

84 .8 

.015 

.026 

64.2 

.871 

65.00 

.100 

.004 

NYSDEC 
Standards (b) 

.025 
1.0 

.01 

.50 

1.0 
.3 

.025 

.3 

.0 02 

.02 

.05 

5.0 

Notes: 

a = New York State Ambient Water Qu a l i t y Guidance Values; Revised J u l y 24, 1985 

b = New York State Department of Environmental Conservation; Groundwater c l a s s i f i c a t i o n s , Q u a l i t y Standards, 
T i t l e 6 Part 703, Sept. 1, 1978 

c = United States Environmental Protection Agency - Maximum Contaminant Levels 

d = Part 72 New York State Health Department D r i n k i n g Water Standards Adopted 12/31/74 

— = No est a b l i s h e d value 

= Analyte below d e t e c t i o n l i m i t 

NYS HD 
EPA D r i n k i n g 
MCL(c) Water (d) 

.050 

.01 

.50 

.050 

.002 

.01 

.05 

.10 
1.0 

.01 

.50 

1.0 
.3 
.05 

.3 

.005 

.01 

.05 

5.0 
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V o l a t i l e Organics Q u a n t i f i e d i n Groundwater 

The data as summarized i n Table 4 shows t h a t the 

groundwater beneath the Cerro f a c i l i t y was found t o be g e n e r a l l y 

not impacted by v o l a t i l e organics. None of the w e l l s have 

concentrations above the New York State Ambient Water Q u a l i t y 

Guidance Values or Groundwater Q u a l i t y Standards. The t r a c e 

amounts of methylene c h l o r i d e , acetone, toluene, 2-butanone and 

1 , 1 - t r i c h l o r o e t h a n e found i n the w e l l s were also present i n the 

method blank, f i e l d blank and t r i p blank a t equivalent or higher 

concentrations than found i n the w e l l samples. This i n d i c a t e s 

t h a t these contaminants are probably not present i n the 

groundwater, but a c t u a l l y introduced by the l a b o r a t o r y or from 

the decontamination o f sampling equipment. A d d i t i o n a l l y , 

however, mo n i t o r i n g w e l l MW-8 was found t o have t r i c h l o r o e t h g n e 

and chloroform (0.005 and 0.013 ppm, r e s p e c t i v e l y ) w e l l below 

the New York State Water Q u a l i t y Standards. 

Semi-Volatile Organics and P e s t i c i d e s 

The data f o r the monitoring w e l l s show t h a t , except f o r 

one parameter probably introduced by the l a b o r a t o r y , semi-

v o l a t i l e organics are not present above d e t e c t i o n l i m i t s . The 

compound, b i s (2-ethylhexyl) p h t h a l a t e , was found i n samples from 

a l l seven w e l l s on s i t e along w i t h the l a b o r a t o r i e s method 

blanks. The concentrations as shown i n Table 5 range from 0.008 

ppm t o 0.082 ppm. 
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TABLE 4 

V o l a t i l e Organics Q u a n t i f i e d I n Groundwater (ppm) 

Compound MW-1 MW-2 MW-4 

Methylene Chlor ide .008 B .013 B 

Acetone .020 B .013 B 

C h l o r o f o r m 

2-Butanone 

1 , 1 , 1 - T r i c h l o r o e t h a n e 

Toluene .018 B 

T r i c h l o r o e t h e n e 

MW-5 MW-6 MW-7 MW-8 
Method 
B lank 

.024 B .026 B .007 B .029 B .018 

.029 B .035 B .019 B .027 B .028 

.005 .013 

. 0 1 1 B .011 B . 011 B .010 

.028 B .018 B .034 B .004 J 

.039 B .028 B .028 B .030 B .024 

— — — .005 

F i e l d T r i p NYS Water NYS Health 
Blank Blank Q u a l i t y (a) Dept. (b) 

.023 B .025 B .050 (2) .005 

.079 .045 B .005 

.10 (1) .005 

.041 B .021 B .005 

.016 B .024 B .050 (1) .005 

.030 B .035 B .050 (2) .005 

.010 (1) .005 

Notes: 

a - New York State Ambient Water Quality Standards and Guidance Values; Revised July 24, 1985 

(1) = Standard Value 
(2) = Guidance Value 

b = New York State Health Department, Drinking Water Standards; January 9, 1989 

B = Analyte found i n a l l three (3) Blank Samples 

J = Estimated Value 

= Analyte below detection l i m i t 

I 
I 
I 
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TABLE 5 

PESTICIDE ORGANICS AND SEMIVOLATILE ORGANICS QUANTIFIED IN GROUNDWATER (PPM) 

Pesticide Organics 

Compound 

4,4 - DDT 

4,4*- DDD 

MW-1 MW-2 MW-4 MW-5 MW-6 

,00022 

MW-7 

,00007 

MW-8 

00041 

00008 

Method 
Blank 

NYS Water Qu a l i t y 
(a) Standard 

Not Detectable 

Not Detectable 

Compound 

bis ( 2 - E t h y l h e x y l ) 
phthalate 

MW-1 MW-2 MW-4 

012B .010 JB .074 B 

MW-5 MW-6 

Semivolatile Organics 

MW-7 MW-8 

Method Method Method NYS 
Blank Blank Blank Water Quality 
429 430 436 (a) Standard 

082 B .008 JB .014 B .053 B 014 .027 007 J 4.2 

Notes: 

a = New York State Ambient Water Quality Standards and Guidance Values; Revised July 24, 1985 

B = Analyte found i n Method Blank(s) Samples 

J = Estimated Value 

- = Analyte Below Detection L i m i t 
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Of the p e s t i c i d e s t e s t e d f o r , only 4,4-DDD and 4,47-DDT 

were present i n t r a c e concentration i n the groundwater. The 

p e s t i c i d e 4,4-DDD was q u a n t i f i e d a t a co n c e n t r a t i o n of 0.00008 

ppm. Concentrations o f 4,4-DDT found i n MW-6, 7 and 8 ranged 

from 0.00007 ppm t o 0.00041 ppm. These p e s t i c i d e s are probably 

associated w i t h farming on Long I s l a n d and are probably not 

r e l a t e d t o p r i o r a c t i v i t i e s a t Cerro. 

Cyanide and Leachate I n d i c a t o r Compounds 

The leachate i n d i c a t o r compounds analyzed f o r included 

ammonia, c h l o r i d e , f l u o r i d e , n i t r a t e and s u l f a t e . None of these 

parameters were found above NYSDEC standards or EPA maximum 

contaminant l e v e l s f o r d r i n k i n g water. 

Cyanide was q u a n t i f i e d i n two w e l l s (MW-1 and MW-5) above 

the d e t e c t i o n l i m i t of 0.01 ppm a t concentrations o f 0.062 ppm 

and 0.028 ppm, r e s p e c t i v e l y . However, these concentrations are 

w e l l below the NYSDEC standard of 0.2 ppm. 

5.3.3 Groundwater Q u a l i t y Summary 

The previous data reported i n the December 1987 

"Hydrogeologic I n v e s t i g a t i o n Report" along w i t h t he new data 

developed f o r t h i s Phase I I I n v e s t i g a t i o n i n d i c a t e s t h a t 

groundwater a t the Cerro Conduit S i t e i s g e n e r a l l y not impacted 

a t concentrations above New York State or USEPA standards. 

Compounds considered indigenous t o Long Island's groundwater 

i n c l u d i n g i r o n , manganese and t r a c e concentrations of p e s t i c i d e s 

used i n farming have been detected, but are not a t t r i b u t e d t o 
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TABLE 6 

CYANIDE AND LEACHATE INDICATOR COMPOUNDS 

QUANTIFIED IN GROUNDWATER (PPM) 

NYSDEC US EPA 
Compound MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 •MW-8 Standards (a) MCL (b) 

Cyanide .062 <.010 <.010 .028 <.010 <.010 <.010 .2 — 

Ammonia <.2 <.2 <.2 <.2 <.2 <.2 <.2 

Chloride <2 .0 <2.0 2.0 25.0 86 .0 98.0 92.0 250.0 

F l u o r i d e .25 < .10 <.10 .53 1.40 .14 2.0 1.5 1.41 t o 

N i t r a t e 2.0 1.6 1.4 5.90 9.90 5.60 10.3 10.0 10.0 

S u l f a t e 205.0 13 .0 21.0 75.0 105.0 75.0 115.0 250.0 --

2.4 

Notes: 

a = New York State Department of Environmental Conservation; Groundwater c l a s s i f i c a t i o n , q u a l i t y standards. 
T i t l e 6 Part 703, September 1, 1978. . 

b = United State Environmental P r o t e c t i o n Agency maximum contaminant l e v e l s f o r d r i n k i n g water 

— = No es t a b l i s h e d value 
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j CONCENTRATIONS OF TARSET COMPOUND LIST (TCL5 METALS AND TOTAL 0R8AKIC HAL IDES (TOX) QUANTIFIED IN RGWS^j^jNDBfiTER SASFLE: ipsa) 

NEW YORK STATE 

PARAMETER m\ M«2 KiltT FIELD BLANK TRIC' BLANK GROUNDWATER STANDARD 

r. 
n . 2.340 .490 .990 .210 - - -

As .005 - .007 - - - 0.025 

Ba .270 .390 .300 .320 - - . 1.0 

ii .003 .003 .004 .004 - - -

Cd. .003 .006 .004 .004 - - 0.01 

Ca 8.600 4.710 9.280 9.410 .070 .110 -

Co - .010 .011 - - - -

Cu .210 .535 .406 .043 - 1.0 

(5) f.39? (1.16?! .623 - - (?3) 

\ (Tl23) .025 .021 .004 0.025 

"9 83.400 1.490 3.890 1.750 - - -

.093 .102 .171 - - .3 

Hg .0015 .0025 - - - - 0.002 

K 2.S10 .769 2.403 .707 - - -

Na 13.500 8.540 26.770 .130 .140 -

V .250 - .420 .990 .090 .OSO -

Zn .180 .2S2 .189 .226 .007 .004 5.0 

TCI .904 .238 .3S0 .296 .023 -
— 

CONDUCTIVITY 750 80 250 105 * * 

PH 7 f T 
1 • 5.97 7.16 5.05 • * 

NOTE : t = NOT MEASURED. 
- = NOT DETECTED, 

(a) = N.Y.S. GROUNDWATER QUALITY STANDARDS, 6 NYCRR 703. " 

U=E= 

0.05 

1.0 

0.01 

0.05 

0.002 

(b) = USEPA HAXIMUH CONTAMINANT LEVELS FOR DRINKIN5 WATER. 

H2MGROUP 
E N G I N E E R S 

MELVILLE. N.Y. 

A R C H I T E C T S • P L A N N E R S • S C I E N T I S T S 
RIVERHEAD, N.Y. FAIR-lELD. N.J. 
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PARAMETER 'DATE MXS: 

UNFILTERED Ag 
As 
Es 
Ca 
Cd 

FILTERED C.J 

UNFILTERED Cr 
FILTERED Cr 
UNFILTERED Cu 
FILTERED Cu 
UNFILTERED Fs? 
FILTERED (Fe) 
UNFILTERED Hg 

Kg 
Hn 

FILTERED K.i 
UNFILTERED Na 

Ni 
Pb 

FILTERED Pb 
UNFILTERED Sb 

Ss 
Tl 
Zn 

OCT. 2? 

OCT. 2? 
DEC. 2 
OCT. 25 
DEC. 2 
OCT. 2? 
DEC. 2 
OCT. 2? 

DEC. 2 
OCT. 2? 

DEC. 2 
OCT. 2? 

.013 
i 

8.9 
< 
i 

i 

< 
.36 
.03 
2.68 
< 

.0008 
95 
.07 
< 
19.4 
< 

.015 
< 
< 
< 
< 
.11 

< 
< 

i 

.51 

.07 
2.74 
< 
< 
l.S 
.14 
.06 
10.3 

.032 
< 
< 
< 
< 
.20 

CHLORIDE 
CYANIDE 
FLUORIDE 
HARDNESS 
AMMONIA 
NITRATE 
SULFATE 

OCT. 29 51 
.090 
.16 
411.7 
< 
7.S 
60 

6 
.010 
< 
20.88 
< 

10 

SUSP. SOLIDS OCT. 29 
TOT. DISS. SOLIDS 
pH 
SPEC. CONDUCTIVITY 
pH DEC. 2 
SPEC. CONDUCTIVITY 

460 
6.94 
784 
7.02 
690 

80 
5.64 
84 
5.69 

NOTE : < = BELCH DETECTION LIMIT. 
(a) = N.Y.S. GROUNDWATER QUALITY STANDARDS, 6 NYCRR 703. 
(b) = USEPA MAXIMUM CONTAMINANT LEVELS FOR DRINKING XATE. 

: COMPOUNDS QUANTIFIED INf SOUND |TWGJGROUNDWATER SAMPLES 

MXfs 

! \ 
.007 

mi 

.005 

NEW YORK STATE 
GROUNDWATER, STANDARD US 

5.025 
0.05 
0.05 

' 1 7 

< 

U4J0] 

< 
9.6 
.02 
31.5 
.14 

& 
< 
< 
< 
< 
.95 

< 
< 

68.61 
.05 

< 
.10 
.05 
1.17 
.14 
<" 

2.0 
.19 
.10 
12.0 
< 

.008 
< 
< 
< 
< 

.20 

18 
/ \ 
< 

31.71 
.20 
1.9 
15 

< 

< 
< 

.08 
< 

.40 
.03 
< 

11.4 
< 
.03 
67.3 
< 

.007 
< 
< 
< 
< 

.09 

4 
.194 
.36 

180.99 
1.2 
20 

0.01 

1.00 

0.002 

.3 

0.025 

0.02 

5.00 

250.0 
• i 

1.5 

10.0 
250.0 

0.01 

0.05 

0.002 

0.05 

0.01 

1.4 TO 2.4 

10.0 

5570 600 100 
250 90 400 
6.66 5.61 7.94 
177 108 641 
6.64 5.44 7.31 
140 130 630 

H J f a k A I D E N G I N E E R S • A R C H I T E C T S • P L A N N E R S • S C I E N T I S T S 
i l ^ M ' C ' K U U r MELVILLE. N.Y. RIVERHEAD. N.Y. FAIRFIELD. N.J. 
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Cerro Conduit's previous operations. As indicated by these 

findings and supported by the r e s u l t i n g HRS score (see Appendix 

D) of only 8 on USEPA Mitre Model, t h i s s i t e , from a 

hydrogeologic standpoint, should be r e c l a s s i f i e d t o be taken o f f 

the NYS Inactive Hazardous Waste Site L i s t . 

5.31 
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JOB-
SYAS 88Q2 

H2M GROUP 
HOLZMACHER, McLENDON & MURRELL, P.C. 

Consulting Engineers, Architects 
Planners and Scientists 

1 
CALCULATED BY. 

CHECKED BY- t ^ T ~ DATE 1 

j iM KaqAio 7~o crzfi-o oJtm: \ 

I. J h m ; I Vy 

«i.3...: 

* 3 ! 

<L/V m Md^ : I : J 
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k st>i -M/y^ 

id/?. 

J.?ijy.?k<:. \.o.d 3- 3 3 §^ J iy'*r j 
3 , ? ? r+./ije«s L a f+ / . ^ r I or - 0 3 A / ^ 

...JB... 

J M 
I ,03 

X 
-X 

u«so^«-v«.-zo-/\ e =• I //# 

//o'-h / / r £ 1/ 

Ad ..; ' J ,± A-o K ̂  - 0 
v ;u : 

E2-
v 

£ 3 X - A^V ^ 4 e 4xv U/- 7"-. 

PRODUCT 205-1 X S S s 'Inc. Grown, Mass 0I47I To QfOet PHONE TOLL FREE 1-800-225-6380 



APPENDIX C 



H2M GROUP 
HOLZMACHER, McLENDON & MURRELL, P.C. 

Consulting Engineers, Architects 
Planners and Scientists 

JOB 

SHEET NO I or 2. SHEET NO j. OF 1 

CALCULATED BY. 

^KklrrrrrdCLL. DATE \%-l.\-&> 
CHECKED BY 

SCALE 

BY DATE-



H2M GROUP 
HOLZMACHER, McLENDON & MURRELL, P.C. 

Consulting Engineers, Architects 
Planners and Scientists 

4* °-= 2 SHEET NO 

r . . r . . . . T C n . v \ 4 - € h 3 C O l T g C l l ' DATE / ? - - 2 . / - f t / T 

BY DATE CHECKED BY 

SCALE 

# - o 

/-I FA. AT C ">F 
•c 

• o iT Jf? Al 0 iA/ u 1 < 
O • w T K SI -Hi <\T \ F c 

•#• 
a 

- I S 
SS s FC T U r>f lo E E 

* o F1 Rn M V \ /F l,L .O r-i 

E E 

O • 

o 
O • 
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0 • M< DN IT "Of 31 */E "LI 
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• o 
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AL 
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• • 

• • 1 1 1 1 
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• • • 
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JOB- 5VftK WOl Co.rro ld<fC 
H2M GROUP 

HOLZMACHER, McLENDON & MURRELL P.C. 
Consulting Engineers, Architects 

Planners and Scientists 

SHEET NO. _3. 
CALCULATED BY 

CHECKED BY 

SCALE 

O F . 3 
DATE. 

DATE. 

12-Zt-SB 

C . 

i f . . 

AS" 

!(>(• • 

o 

O 

o 
o 

o 
m 

6 

o 
'c 

o 
o 

• • • • . 
• ••»••• ••• 

« « * 
• • • = 

• t • • • 

• • • • • 
• • • • • 

- 0 

— 15 

- . 3 0 

-.75 

4 * 0 

V. 

- 1 5 

•90 

- W5 

-I20 

FROM 

CO R R E L AT I 0 Isl 
NATUR AL &AMMA L£>£ 

WjTHSXRATlisRAPHlC 
CROSSS 

W E L L LO<S> 

MOM I X Q R WELU 1 

CE-R.RQ COMDUIT" 

2 

K...E.Y 

• • » • • 

• • • • • 
• t • • • 

YORK 

'o'-y SAUD a GRAVEL 

SAND 

VERTICAL SCALE' 

C 

VtfATEfi TABLE ELiVATIP 

PROCX>CT205-l/A«SS?/ lx.. Groton. Mui OUH To 0<d« PHONE TOLL FREE l*fl00-225-6380 



CONCENTRATIONS OF INORGANIC COMPOUNDS QUANTIFIED IN ON-SITE WATER SUPPLY WELLS 
( SOURCE : NASSAU COUNTY DEPARTMENT OF HEALTH ) 

(ppm) 

2/1 Cr Z O O 4/22 /83 2/13 / O i 
/ U U 

PARAMETER N -35£9 N-6741 N-3569 N-6741 N-3569 N-W / H i 

Ag 

••% 
< < 

As 
Ba < < < 
Ca 37.5 S. 5 17.2 18.4 41.5 29.5 
Cd . 002 <* 
Cr ( t o t . ) < *>. < < 
Cu < . 06 
Fe ( t o t . ) (<66) r i 4 .6 ) 
Hg 
K 

\ ^ — — Hg 
K 2.1 .8 O • *—» .8 3.4 1. 5 
Mg 16.5 2.7- 5.5 5.6 15.3 8.4 
Mn < . 16 < .21 
Na 82 11 31 32 110 49 
Pb < < y < .01 . 03 
Se < <j <•* 
Zn - — — — . IS .75 

ALKALINITY 13 5 8 6 72 12 
CHLORIDE 93.7 17.8 37. S 37.4 140 60. 6 
C02 ( t o t . ) 20 10 16 0 9 

FLUORIDE < <. < < 
HARDNESS (Ca) 94 21 43 46 104 74 
HARDNESS ( t o t . ) 162 34 85 70 193 109 
MBAS .04 K < — — 
AMMONIA .75 .02 .34 .03 •j< • 8 .47 
NITRITE . 07 . 002 . 085 . 006 '?3"̂ - . 03 
NITRATE "7 i 7 2. 64 3. 18 4. 12 4̂ .08 6. 97 
pH C6TT) <& '6 ^ 

^.y 
<,5T7 c_6_.-8̂  

SPEC. CONDUCTIVITY 732 147 295 2"91 965 49S 
Si 82 10.3 7.0 6.7 7. 9 5. 1 6. 5 
SULFATE 16 «—\ j_ 50 48 150 
TOTAL SOLIDS 301 S9 179 172 546 0-7-7 

J~ 1 1 

NOTE : < = BELOW DETECTION LIMIT 
- = NOT ANALYZED FOR 
DEPTH OF WELL N-3569 = 350 FT 
DEPTH OF WELL N-6741 = 423 FT 

H2MGROUP E N G I N E E R S • A R C H I T E C T S • P L A N N E R S • S C I E N T I S T S 
MELVILLE. N.Y. RiVE.RHE.AO. N.Y. FAIRFIELD. N.J. 
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Ground Water Route Work Sheet 

Rating Factor Assigned Value Multi-
(Circie One) oiler Score 

Max. 
Score 

Ref. 
(Section) 

0 Observed Release 0 45 1 0 45 3.1 

If observed release is given a score of 45, proceed to line Q -

If observed release is given a score or 0, proceed to line [5]. 

[ U Route Characteristics 3 2 
Depth to Aquifer of 0 1 (5 ) 3 2 " T A 8 ¥ 
Concern 

Net Precipitation 0 1 (£/ 3 1 2 . 3 2 
Permeability of the 0 1 (5) 3 1 2 3 2 . 

Unsaturated Zone 

Physical State 0 1 2 (z) 1 3 3 3 

Total Route Characteristics Score II 15 1 1 
•SI Containment 3 1 JjS 3 3.3 

0 Waste Characteristics 

Toxicity/Persistence 0 3 6 9 12 1 5 ^ ? ) 1 I 8 18 
Hazardous Waste (TT) 1 2 3 4 5 6 7 8 1 O 8 
Quantity 

3.4 

Total Waste Characteristics Score 18 26 

HQ Targets 

Ground Water Use 0 1 ( l ) 3 3 «=> 9 
Distance to Nearest 1 0 4 6 8 10 1 " ^ S ~ <*0 
Well/Population } 12 16 18 2CL 
Served J 24 30 32 (55 ) 40 

3.5 

Total Targets Score 49 

LH If line Q ] is 45, multiply Q x E x LU 

if line [TJ is 0, multiply f j ] x f j ] x [7] x [ | ] 57.330 

LU Divide line by 57.330 and multiply by 100 S g w - / ^ 

FIGURE 2 
GROUND WATER ROUTE WORK SHEET 

10 



S S2 

Groundwater Route Score ( S g w ) 

Surface Water Route Score ( S 3 W ) o o 
Air Route Score (Sa) o o 

S g * , + S s w + S a • 
Zoo-57 

\Zs* + s2

 + s* 
» gw sw a 

\ / s 2 + S 2 + S i / 1.73 - S M -v gw sw a / 3J3 
FIGURE 10 

WORKSHEET FOR COMPUTING S M 

48 



AUJUJC IS , 1*82 

DocsjssiAnar ssaias 
FOR 

RASJCLNC SYST21 
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C20UHD HATER ROOTS 

1 OBSERVED RELEASE 

Contaminants detected (5.maximum): 

W / A 

Rationale for attributing the contaminants to the facility: 

. A///1 

2 ROUTE CHARACTERISTICS 

Depth to Aouifer of Concern 

Haae/deacription of aquifers(a) of concern: 

Uj^ef g/acta./ arid fla^oAij Ajtf&ir 

Depth(s) from the ground surface to the highest seasonal level of th 
saturated zone [water table(s)] of the aquifer of concern: 

/a-

Depth from the ground surface to the lowest point of waste disposal/ 
storage: . • r 

3o -Aef 



*«aa acsual or saaaetxai. arsciairasisa ( l i « sonsh* fcr « M O e a L ) : 

Xaaa assuxi laka or j*aaoaa! tvaooracimr Cl i ic aoachs for Maaoaal): 

Sac srvcia.i ratios (suberic taa aiov* f i jursa): 

jO inches 

?*r=»abilic? of Onsarurac^d Zont 

Soil ey?* in ussaeurat»4 soa-: 

gang/rig ftcM dt/ife g r y cAy fa 7£/i 
' ft]ft cat ty'S f f t t f a * 

.?*r=«abUisy associasad viz* s a i L cy?«: 

10 -2 - /o-r 

9 * . hvsicaL Stacs 

Phyrural « a c e of substaacas ac ti=* of disposal Cor ac ? r«sacc ziz* for 
r*a*rxc*± jaa-**;: • 

MeM/ Stupes 



w *cio<i(j) of vcuea c r laacaaca- csacaissacs tvaiuacad: 

St/f -face. Z~'yi/aL>sic//r)€l/'~ 

Unsound fan ~osi ol/^rs~/orf J^vc/^c.; /7a finer; 

^AsA A«.r &ten -cxc^ScuM ^ remeM/cJ^, 
Xacsod visa hijhtac scara: 

toxicizv aad ?9?3lsz»ac9 

CccsousdCj) *valuac*i; 

Chiefo /oS/v\ 

Ccsaottcsi wich h i j h M C scor*: 

fyrstfknce & 3 
18 score OK Ues 

Hazardous fraaee Qucsigv 

"70,000 Cubic (jar 4 s o f Soi l h J i r /? 0»*\ 

f /vc/je J r y i y b*rt»r ^ 

Saxi* of a* si=aci=x and/or coatmcisj v u : i quantify: 



3 r.ucsrs 
Croucd tfacar' ~»e 

S i a c a a c a co Taarts-c y + l i 

^cacion °^ a*<ruc wall drxuii» £—» . ; x -

Cerro s< 
Siacane* to aaovs v»U or- b u i l i i - ? ; 

Cccaucacica of Ucd area i—* rar.rl h_ t , 

^ a c i a a U . J par ' ^ c w « « i « ro 

T«al population ,«r-r.d by jroucd vacar « i A i a , 2 ^ u 

14,000 

5" 



DRINKING WATER 
WELL SERVING 
5 PEOPLE 

DRINKING WATER 
WELL SERVING 
5000 PEOPLE 

• • • % . » • • • • 
• • i l • 

80 feet (vertical distance between hazardous «uh«r«n™ A concern", the "depth" would be 
would be 5000 persons. D e t w e e n hazardous substance and aquifer of concern) and the population 

FIGURE 3 
DEPTH TO AQUIFER OF CONCERN* 



Distance Assigned Value 

>150 feet 0 
76 to 150 feet 1 
21 to 75 feet 2 
0 to 20 feet 3 

Net precipitation (precipitation minus evaporation) indicates 

the potential for leachate generation at the f a c i l i t y . Net seasonal 

r a i n f a l l (seasonal rainfall minus seasonal evaporation) data may be 

used i f available. If net precipitation i s not measured in the 

region in which the fa c i l i t y i s located, calculate i t by subtracting 

the mean annual lake evaporation for the region (obtained from 

Figure 4) from the normal annual precipitation for the region 

(obtained from Figure 5). EPA Regional Offices w i l l have maps for 

areas outside the continental U.S. Assign a value as follows: 

Net Precipitation Assigned Value 

< -10 inches 0 
-10 to +5 inches 1 
+5 to +15 inches 2 
>+15 inches 3 

Permeability of unsaturated zone (or intervening geological 

formations) i s an indicator of the speed at which a contaminant 

could migrate from a f a c i l i t y . Assign a value from Table 2. 

Physical state refers to the state of the hazardous substances 

at the time of disposal, except that gases generated by the 

hazardous substances in a disposal area should be considered in 

rating this factor. Each of the hazardous substances being 

evaluated i s assigned a value as follows: 



FIGURE 4 
MEAN ANNUAL LAKE EVAPORATION 

(IN INCHES) 





TABLE 2 

PS8HEABILITT OF CEOLOGIC MATERIALS* 

Type of Material 

S i l t , loess, s i l ty clays, s i l ty 
loams, clay loan*; leas permeable 
limestone, dolomites, and sandstone; 
moderately permeable t i l l 

Fine sand and si l ty sand; sandy 
loams; loamy sands; moderately 
permeable'limestone, dolomites, and 
sandstone (no karat); moderately 
fractured igneous and metamorphic 
rocks, some coarse t i l l 

Gravel, sand; highly fractured 
igneous and met amorphic rocks; 
permeable basalt and lavas; 
karat limestone and dolomite 

Approximate Range of Assigned 
Hydraulic Conductivity Value 

0 

10-5 _ 1 0 - 7 c m / M C x 

10"3 _ 1 0 - 5 c a / M C 2 

>10~3 cm/sec 3 

Clay, compact t i l l , shale; unfractured <10"7 cm/sec 
metamorphic and Igneous rocks 

* Derived from: 

Davis, S. N., Poroalty and Permeability of Natural Materials in Flow-Through 
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969 

Freeze, R.A. and J.A. Cherry, Groundwater, Prentice-Hall, Inc. , New York, 1979 

15 



Physical State Assigned Value 

Solid, consolidated 
or stabilized 0 

Solid, unconsolidated 
or unstabilized 1 

Powder or fine material 2 

Liquid, sludge or gas 3 

3.3 Containment 

Containment is a measure of the natural or artificial means 

that have been used to minimize or prevent a contaminant from 

entering ground water. Examples include liners, leachate collection 

systems, and sealed containers. In assigning a value to this rating 

factor (Table 3), consider a l l ways in which hazardous substances 

are stored or disposed at the facility. If the facility involves 

more than one method of storage or disposal, assign the highest from 

among a l l applicable values (e.g., if a landfill has a containment 

value of 1, and, at the same location, a surface impoundment has a 

value of 2, assign containment a value of 2). 

3.4 Waste Characteristics 

In determining a waste characteristics score, evaluate the most 

hazardous substances at the facility that could migrate (i.e., if 

scored, containment is not equal to zero) to ground water. Take the 

substance with the highest score as representative of the potential 

hazard due to waste characteristics. Note that the substance that 

may have been observed in the release category can differ from the 

16 



TABLE 3 

CONTAINMENT VALUE FOR GROUND WATER ROUTE 

Assign containment a value of 0 i f : (1) a l l the hasardoue substances at tha facility ara underlain by an eeaenttally non permeable aurfaca (natural or a r t i ­
f i c i a l ) and adequate laachatc collection systems and diversion eyateaa ara present; or (2) tbara la no ground water la tha vicinity. Tha value "0'* doe a not 
indicate no rlak. Rather, I t Indlcatea a significantly lover relative rlak whan compared with nor* aerioua aitaa on a national laval. Otherwise, evaluate 
tha contain**at for each of tha different means of atoraga or dlepoaal at tha facility uelng tha following guidance. 

A. Surface Impoundment 

Aaalgnad Velue 

Sound run-on dlvcralon structure, 0 
eeeentlally non permeable liner (natural or 
a r t i f i c i a l ) compatible with the waate, and 
adequate leachate collection system 

Eeeentlally non permeable compatible'liner 1 
with no leachete collection ayetem; or 
Inadequate freeboard 

Potentially unsound run-on diversion 2 
structure; or moderately permeable 
compatible liner 

Unaound run-on diversion structure; no 3 
liner; or Incompatible liner 

B. Containers 

Aaalgnad Value 

Contalnere aaalad end In sound condition, 0 
edequete liner, and adequate leachate 
collection system 

Containers aaalad and In aound condition, I 
no liner or moderately permeable liner 

Contalnara leaking, moderately permeable 2 
liner 

Contalnara leaking and no liner or Incompatible 3 
liner 

C. Piles 

Aaalgned Value 

rilee uncovered and waate stabilised; 0 
or pllea covered, waate unetablllsed, 
and essentially non permeable liner 

Pllea uncovered* waate unatabllaed, 1 
moderately permeable liner, and leachate 
collection system 

Piles uncovered* waate unatablllsed, 1 
moderately permeable liner, end no 
leachate collection system 

Pllee uncovered, waate unatabllaed, and no 3 
liner 

D. Landfill 

Aaalgned Value 

Essentially non permeable liner, liner 0 
compatible with waate, and adequate 
leachate collection eyatem 

Eaeentlally non permeable compatible liner, no 1 
leachate collection eyatem, and landfill aurfaca 
precludes ponding 

Moderately permeable, compatible liner, and landfill 2 
aurfaca precludea ponding 

No liner or Incompatible liner; moderately 3 
permeable compatible liner; landfill aurfacc 
encouragea ponding; no run-on control 



substance used in rating waste characteristics. Where the total 

inventory of substances in a facility is known, only those present 

in amounts greater than the reportable quantity (see CERCLA 

Section 102 for definition) may be evaluated. 

Toxicity and Persistence have been combined in the matrix below 

because of their important relationship. To determine the overall 

value for this combined factor, evaluate each factor individually as 

discussed below. Match the individual values assigned with the 

values in the matrix for the combined rating factor. Evaluate 

several of the most hazardous substances at the facility 

independently and enter only the highest score in the matrix on the 

work sheet. 

Value for Toxicity 

Value for Persistence 

Value for Toxicity 0 1 2 3 

0 0 0 0 0 
1 3 6 9 12 
2 6 9 12 15 
3 9 12 15 18 

Persistence of each hazardous substance is evaluated on its 

biodegradability as follows: 

Substance Assigned Value 

Easily biodegradable compounds 0 

Straight chain hydrocarbons 1 

Substituted and other ring compounds 2 

Metals, polycyclic compounds and 
halogenated hydrocarbons 3 

18 



more specific information is given in Tables 4 and 5. 

Toxicity of each hazardous substance being evaluated is given a 

value using the rating scheme of Sax (Table 6) or the National Fire 

Protection Association (NFPA) (Table 7) and the following guidance: 

Toxicity Assigned Value 

Sax level 0 or NFPA level 0 0 

Sax level 1 or NFPA level 1 1 

Sax level 2 or NFPA level 2 2 

Sax level 3 or NFPA level 3 or 4 3 

Table 4 presents values for some common compounds. 

Hazardous waste quantity includes a l l hazardous substances at a 

facility (as received) except that with a containment value of 0. 

Do not include amounts of contaminated soil or water; in such cases, 

the amount of contaminating hazardous substance may be estimated. 

On occasion, i t may be necessary to convert data to a common 

unit to combine them. In such cases, 1 ton - 1 cubic yard - 4 drums 

and for the purposes of converting bulk storage, 1 drum -

50 gallons. Assign a value as follows: 

Tons/Cubic Assigned 
Yards No. of Drums Value 

0 0 0 
1-10 1-40 1 
11-62 41-250 2 • 
63-125 251-500 3 
126-250 501-1000 4 
251-625 1001-2500 5 
626-1250 2501-5000 6 
1251-2500 5001-10,000 7 
>2500 >10,000 8 
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TABLE 4 
WASTE CHARACTERISTICS VALUES 

FOR SOME COMMON CHEMICALS 

CSHXCkL/UMHUU) 

Acataldaayda ) 0 J 2 

Acatlc Acid 3 0 2 1 
Acatona I 0 3 0 
Aldrta } 3 1 0 

Anaanla. AnJrydroua 3 0 1 0 

ABll la* 3 1 2 0 

Baaxan* 3 I 3 0 
Carbon Taeracalorlda 3 3 0 0 

Chlordaaa 3 3 0« 

Chlorobaataaa ] 2 3 0 

Chloroform 3 3 0 0 

Craaol-0 3 1 2 0 

C r u o l - t u r 3 1 1 0 

Cydoharana I 2 3 0 
tndrln 3 3 1 0 

I thy l »av«n« 2 1 3 0 

Ponaldahyda 3 0 2 0 

Parade Acid 3 0 2 0 

Bydrochlorlc Acid 3 0 0 0 

laoaropyl ttaar 3 1 3 1 

Lladaaa 3 3 1 0 

Mathana 1 1 J 0 

Hacayl Ethyl Ucoaa : 0 3 0 

Macbyl PaxatMoo l a Xylan* Solution 3 04 3 2 

Naphthalan* 2 1 2 0 

l l c r l e Acid 3 0 0 0 

Panta laa 3 o» 1 2 
p a 3 3 0* 

faerolasja, Karnaana 3 I } 0 
<Tu*l O i l to. 1) 

fbaaol 3 1 2 0 

Sul fur ic Acid 3 0 0 2 

Toluana 2 1 3 0 

Trlchlorohantana 2 3 1 0 

ot - Trlehloroa thaaa 2 2 X 0 

Xylaa* 2 I 3 0 

*Sax, M. I . , Daafaroua Propartlaa of Ioduac r ia l Hacarlal a* 
Tan Noatrand Uialnhold Co. . K«v Tork, 4th ad. , 1973. Tha 
hlfhaat racing Uatad imdar aach chaalcal la uaad. 

' j l i Aaaoelataa, I n c . , Mathodolop for eha Haurd 
Potanclal of Waata Dligoaal Sl taa. May S, 1980. 

^National Flra Procactloa Aaaoclatloa, National Plra Codea, 
Vol. 13, No. 41, 1977. 

a 
Profaaalonal Judfa*nt baaad oa lafornatloa cantalnad In tha 
U . J . Coaat Cuard GUIS Kasardoua Chaalcal Data, 197S. 

d Profaaalonal JudCMnc baaad on axlatlng llcaracura. 
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TABLE 5 

PERSISTENCE (BIODEGRADABILITY) OF 
SOME ORGANIC COMPOUNDS* 

VALUE < HIGHLY P EM I STENT COMPOUNDS 

aldrln 
bentopyrene 
bentothlasole 
benEothiophene 
b«aiyl butyl phthalata 
bromochlorobenaene 
broskoform but anal 
bromophenyl phyatl ather 
chlordaaa 
chlorohydroay beniephenona 
ble-chloroleoprophyl ether 
n-chloronltrobeaseae 
DDE 
DDT 
d 1 b r ostob ana a na 
dlbutyl phthalata 
1. 4-dlchlorobeoaeae 
dlchlorodlfluoroethaae 
dle ldr lo 
diethyl phthalata 
dl(2-etbylheayl)phthalate 
dlhexyl phthalata 
dl- laobutyl phthalata 

dimethyl phthalata 
4, 6-dini tro»2-aminophenol 
dlpropyl phthalata 
end r la 

beptecblor 
heptachlor epoxide 
1.2,3.4,5,7,7-heptechloronorbornene 
heaachlorobeateae 
hexachloro-1,3-butadlane 
haaachlorocycloheaane 
haaachloroethane 
•ethyl beasothtaiole 
peatachloroblpbeoyl 
pea techloropbenol 
1,1,3,3-tetrachloroacetone 
tetrechloroblpheayl 
thloamthylbeaiothleaole 
trlchlorobensene 
trichlorobiphenyl 
trlchlorofluoro 
2,4,6-trichlorophanol 
tripheoyl phoephate 
broa^tchloroamthama 
bromoform 
caiboa tetrachloride 
chloroform 
chloroajochlorome thane 
dlbromodlchloroethane 
tetrechloroathaoe 
1,1,2-trlchloroethane 

rnSIITKUT CCNNUISi 

ecenapbthylene 
atraslne 
(diethyl) atrasiae 
barbita l 
bomaol 
broawbeaieoa 
ceaiphor 
chlorobensena 
1,2-bla-chloroethosy ethane 
b-chloroetbyl amthyl ether 
chloromathyl ether 
chloromethyl ethyl ether 
3-chloropyrldine 
dl-t-butyl-p-beoioa.ulnoae 
dlchloroethyl ether 
dlhyrocervone 
dIBMthyI eulfoaide 
2,6-dlnitrotolueae 

c le-2-achyl^-Mthyl- l ,3^iosola i ia 
treaa-2-athyl-4-emtbyl-l,3-dloaolena 
gualacol 
2-hyd roayad1pom 11r1la 
laopherone 
ladeae 
leobormeol 
laopropeoyl-r-laopropyl beaaane 
2-sethosy blphenyl 
methyl btphenyl 
methyl chloride 
methylIndaDa 
mathyleae chloride 
nltroanlaole 
altrobaosene 
1,1,2-trlchloroethylana 
trlmathyl-trloao-baxahydro-trlaflne 

loamar 

VALUB - 1 SOHEWHAT PEUIST1NT COMPOUNDS 

acetylene dlcblorlda 
behenlc acid, methyl eater 
beaaena 
beniene aulfonlc acid 
butyl benzene 
butyl bromide 
e-caprolactarn 
carbon-dlaulf Ida 
o-craeol 
decane 
1,2-dlchloroethana 
1.2- dlaMthoBy benaane 
1.3- dlmethyl naphthalene 
1.4- dlamthyl phenol 
dloctyl edlpata 
n-dodecana 
ethyl benaane 
2-ethyl-o-hexana 
o-ethyltoluene 
laodecana 
laoprophyl beaaena 

1laoDena 
methyl eater of HgDocerlc ecld 
methane 
2-methyl-S-ethyl-pyrldlne -
methyl naphthalene 
methyl palmltata 
•ethyl phenyl carblnol 
•ethyl ataarate 
naphthalane 

octane 
octyl chloride 
pentana 
phenyl bensoata 
pbthallc anhydride 
propyibensene 
1-terploeol 
toluene 
vinyl benaane 
xylene 

VALUE - 0 IMpfFEMISTIMT COKFGUMDl 

ecetaldehyda •ethyl beasoete 
acetic ecld 3-methyl butanol 
acetone methyl atbyl ketone 
acetophenone 2*methylpropaaol 
benaolc ecld octedacaae 
dl-leobucyl carblnol peotedeceae 
docoaane peatanal 
elcoeana propanol 
ethanol propylamine 
ethylamina tetradacana 
hexadecane a-trldecaaa 
methanol a-undecaaa 



TABLE 6 

SAX TOXICITY RATINGS 

K> 

0 - Po T a a l c l t i * I I I M I " 

T h i s daalgaattoa I . glaaa lo u l i c l i l i which la ta ooa of tba 
fo l lowlag c a t a g o r l s s : 

(a ) H a t a t l a l a which cauaa ao kara uador say conditions of aaraa l usu. 

(h) H s t a r l a l s whlcfc produce toalc a f fac ta • • hiasans oaly »ndat «»a 
•oat unusual coodttloos or by ovurwhalalag dosaga. 

1 - S l l t h l t o a l c I t T * (low)** 

(a ) Acuta t a c a t . H a m u l i which oa a l a l i a aiposutss U « U | 
sscoada, a l a u t a s . n hours cauaa only alight a f f a c t a oa tha shla ot 
aucuous aaabcsaaa ragardlasa af tba amaat of ika aapoaura. 

(fc) Acuta l u i t c a u c . Hatat la la which caa ka absorbad lato tha 
body by l a h a l a t l o a , lagaat loa . at thiough Ika abla aad which ploduca 
ooly a l i g h t o f f s e t s fol lowlag atagla ssposuros U a t U g aacoada, a t a « 

k *~* i — i i . . . . i i D > of • • I 1. doaa. rasaralaas of tka 
ilawtaa. a l i g h t a f f s c t s fol lowlag atagla aaposuras laat iag sscosoo, 

ot houru. ot fol lowlag tagsst loa of a s lag la doaa. tagardlaas a l tka 
quaat l ty absorbad ot tka a i taa t of aaaoauta. 

( c ) Caaaaic ( o c a / . N a t a r U l a which oa coatlauoua ot tapaatad 
aaposuras a i t s o d l u , a m potlads of days, aoatka, ot yaats cauaa ooly 
a l i g h t aod uaual ly t a » a t s l b l a hara to Ika skta ot aucoua aaabtsaaa. 
Tba aataat of aaposurs aay ba gtaat at a a a l l . 

(4) C k u u c s y a t u u x . Hatar la l s whlck caa ka aksorkss l a t a tka 
body by l a h a l a t l o a , l ags s t l oa , ot tktough tba akin and which prodwca 
ooly a l l g h t l y usua l ly tuaa t t lb la o f f se t s aataadlag oast says , souths, 
ot y a a t a . Tha s s t s a t of tba aspoours aay ba gtaat ot a a a l l . 

lo gsoarat . tboss substaacas c l a s s l f l a d aa bawtag "sl ight t e a l c l t y " 
ptoduca ckaogas la tha huaaa body which ats t sad l ly tavars lb l s aad 
which v l l l dlaappaat f o l l o a l s g ta ta laat loa a l aaaoauta, s l tbat a l t h 
ot Mltbout aad lca l l i s s t a a a t . 

I - Modatsta Toxic i ty* (Hod)** 

(a) Acuta tocat . MatatUla which oa s lag la sapasuts 
l a s t l ag aacoada. a lau tas . ot bouts cauaa aodotata a f l s c t s oa 
tba s k l a ot aucoua aaabtaaaa. Thssa s f f s c t s aay ba tba tasu l t 
of tataoaa axposurt lot s aat tat at aacoada ot aodalsta ssposurs 
lot s aat tat at hours. 

(b) Acutt tu l tcavx . Hatat la la which caa ba abaotkad l a t a 
tha body ky laha la t loa , lagaat lo*. ot thiough tha s k U aad 
ptoduca aodatata s f f s c t s followlag atagla axpoauraa I s s t U g 
sscoada, a l a u t a s . at kouta, ot fo l loa lag lagaatloa of a s l a g l a 
doaa. 

(c) C a u a t e l o c a l . Hata t la la ahlck oa coatlauoua ot 
topaatad aapooutas aataadlag ovat parloda af daya. aoatha, or 
yaats cauaa aodatata kara to tba akla ot aucoua aaahtaess. 

(d) Chtoaic duatrjaic. H a t a t U l s which caa ba absotbsd 
lato tha body by l a h a l a t l o a , tagsstloa, ot through tba akla aod 
which ptoduca aodatata a f fac ta fallowlag coatlauoua ot tapaatad 
aspoauias aataadlag o»ar parloda of days, aoatha. ot yaata. 

Thosa substaacas c l a a a l f l a d aa kaalag laoaacata t o i l c l t y " 
aay ptoduco Irrswacs lk la aa wall as r saara lk la chaagas l a tha 
buaaa body. Thaas cbaagaa ara aot af auch s s v s t l t y as to 
thtaatsa U f a ot ta ptoduca aarloua physical l apa lrasa t . 

y - Sawara T o a l c l l t * » t a h ) « a 

(a) Acute tocat . Hatat la la wklck ca s l ag la aaaoauta 
l a s t l ag aacoada ar a lautas cauaa tajury ta skta at aucoua 
aaabtaaas ar au f f l c taa t savar l ty to thtaatta U f a or ta causs 

a t pkys lca l laaa lcaaa l or dia lIguraasat . 

(k) Acuta A M U M U . Hatat la la whlck caa ka akaatkad l a t a 
tha body by l aha la t loa . tagsstloa. or thiough lbs sk la aad which 
caa causa lojury of au f f l c taa t aaas t l ly ta thraalaa U f a 
followlag a s l ag la aapoauta U a t t a g aacoada, a l a u t a s . ar kouts. 
ot followlag tagsstloa af a s l ag la doss. 

(c) CMoaic t aca t . Hatar la l s which coatlauoua or 
l b s . tapaatad aaposurss sataadlag o«ur parloda of days, aoatha, ot 

yaata caa cauaa la jury lo akla ot aucoua aaaataaa U l c l s a l 
aavatlty to thtaatsa U f a ot cauaa psraaaaat tapalraaat, which 

ot l i t a v s t a l b l a chaaga. 
il«» 

dtaflguta 

(d) Ckuaie aatttauc. Hatatlala which caa ka abaarbad 
lata tka kody ky lahalatloa, lagaatloa ot thtougb tha shla aad 
which caa cauaa daath ot sstloua physlcsl tapalraaat followlag 
coatlauoua or rspaatad aspoauraa to aaall aaowala astsadlag 
ovat pstloda af days, aoatha, ot yosrs. 

*Sax, N . I . , Dangeroua Properties of Industrial Materials, Van Nostrand Rheinhold Company, 
New York, 4th Edition, 1975. 

**Sax, N . I . , Dangerous Properties of Industrial Materials. Van Nostrand Rheinhold Company, 
New York, 5th Edition, 1979. 



TABLE 7 

NFPA TOXICITY RATINGS* 

0 Materials which on exposure under f ire conditions would offer no 
health hazard beyond that of ordinary combustible material. 

1 Materials only sl ightly hazardous to health. I t may be 
desirable to wear self-contained breathing apparatus. 

2 Materials hazardous to health, but areas may be entered freely 
with self-contained breathing apparatus. 

3 Materials extremely hazardous to health, but areas may be 
entered with extreme care. Ful l protective clothing, including 
self-contained breathing apparatus, rubber gloves, boots and 
bands around legs, arms and waist should be provided. No skin 
surface should be exposed. 

4 A few whiffs of the gas or vapor could cause death, or the gas, 
vapor, or liquid could be fata l on penetrating the f i r e 
fighters' normal f u l l protective clothing which i s designed for 
resistance to heat. For most chemicals having a Health 4 
rating, the normal f u l l protective clothing available to the 
average f i r e department w i l l not provide adequate protection 
against skin contact with these materials. Only special 
protective clothing designed to protect against the specific 
hazard should be worn. 

•National Fire Protection Association. National Fire Codes, 
Vol. 13, No. 49, 1977. — 
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3.5 Targets 

Ground water use indicates the nature of the use made of ground 

water drawn from the aquifer of concern within 3 miles of the 

hazardous substance, including the geographical extent of the 

measurable concentration in the aquifer. Assign a value using the 

following guidance: 

Ground Water Use Assigned Value 

Unusable (e.g., extremely saline aquifer, 
extremely low yield, etc.) 0 

Commercial, industrial or irrigation and 
another water source presently available; 
not used, but usable 1 

Drinking water with municipal water from 
alternate unthreatened sources presently 
available ( i . e . , minimal hookup requirements); 
or commercial, industrial or irrigation with no 
other water source presently available 2 

Drinking water; no municipal water from alternate 

unthreatened sources presently available 3 

Distance to nearest well and population served have been 

combined in the matrix below to better reflect the important 

relationship between the distance of a population from hazardous 

substances and the size of the population served by ground water 

that might be contaminated by those substances. To determine the 

overall value for this combined factor, score each individually as 

discussed below. Match the individual values assigned with the 

values in the matrix for the total score. 
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Value for Value for Distance 
Population to Nearest Well 

Served 0 fly. 2 3 4 

0 0 0 0 0 0 

1 0 4 6 8 10 

2 0 8 12 16 20 

0 !2 18 24. 30 

4 0 16 24 32 35 

5 0 20 30 35 40 

Distance to nearest well is measured from the hazardous 

substance (not the facility boundary) to the nearest well that draws 

water from the aquifer of concern. If the actual distance to the 

nearest well i s unknown, use the distance between the hazardous 

substance and the nearest occupied building not served by a public 

water supply (e.g., a farmhouse). If a discontinuity in the aquifer 

occurs between the hazardous substance and a l l wells, give this 

factor a score of 0, except where i t can be shown that the 

contaminant is likely to migrate beyond the discontinuity. Figure 6 

illustrates how the distance should be measured. Assign a value 

using the following guidance: 

Distance Assigned Value 

>3 miles 0 
2 to 3 miles >.l 
1 to 2 miles 2 

2001 feet to 1 mile 3 
< 2000 feet 4 
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2 MILES 

ON 

Ir^^rUNCONTAMINATEO PORTION OF THE::-: 
">>:<:::->:->5r:-:SAWE AQUIFER>:-;->:-;- :- :- :>-: 

In the situation depicted above, the distance between the hazardous substance 
and the nearest well (No. 1) Is k mile. I f well No. 1 did not exist, the dlatance 
Co well No. 2 would be Immaterial alnce there la a discontinuity In the aquifer 
(surface water) between I t and the hazardous substance. Under auch circumstances, 
the factor acore would be "0". However, i f i t could be demonstrated that the con-
tamlnent had bridged the discontinuity, then the distance to the nearest well would 
be 2 miles (assuming well No. 1 does not exist). 

FIGURE 6 
DISTANCE TO NEAREST WELL 



Population served by ground water la an indicator of the 

population at risk, which includes residents as well as others who 

would regularly use the water such as workers i n factories or 

offices and students. Include employees in restaurants, motels, or 

campgrounds but exclude customers and travelers passing through the 

area in autos, buses, or trains. I f aerial photography is used, and 

residents are known to use ground water, assume each dwelling unit 

has 3.8 residents. Where ground water is used for ir r i g a t i o n , 

convert to population by assuming 1.5 persons per acre of irrigated 

land. The well or wells of concern must be within three miles of 

the hazardous substances, including the area of known aquifer 

contamination, but the "population served" need not be. Likewise, 

people within three miles who do not use water from the aquifer of 

concern are not to be counted. Assign a value as follows: 

Population Assigned Value 

0 0 
1-100 1 

101-1,000 2 
1,001-3,000 f3' 
3,001-10,000 A 
>10,000 5 
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